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^cslllLi ^jJdli j jxJlaJI ^Lil c_j j-^1 d i a^i 4l_il_cu c—Ll I 700 

4f>l a A J i a^> dll iaTi 4jl^.I _<_u b i~s.il ^ ll ^Jl 4 o a A 

<4_^_iL<Jjlo dial iVi _ cull 1 Jjd dJld-A j .^.dd c_jJlLo 

j ualj Sd^dlil duL^jJIj jLLJI ^ 1c. ^ a^>I 1 j 

. ^dll ibjL^JsI ) jaJLaJI dloL-U-O t_ sI^JlLcuI jdyC 4 JJJ-<_U -0 

4-Oj^.^i Anil 4-1 j ^s. \ 11 dll Id 1 J) 1 ^. 11 1^ y\l <dlldJ 4 _^jlH j 

^jdlj ^jlj^dJI dio- UJ j / Y j^jJI jl \ <4-3LjI -do ^Lb I 

^LjulLcuLj . jaJLaJI pbbJI t ^h^o JjLi-bjJb 6d^.l / r j^jJI 

1 4 \ U.J d^-o ^ < ds 11 f, 1 a < 1 ^ 1 1 ^ I -\ ~s. 1 a < 1 1 4_ij-oj oLI^I 

4-JUlJLa-s^J I 4-0 J)\ 1 1 ^Li <4_JL0J^^J| j_^I jII ^_S ^jjUJ^JI dLo UJ 

.4J1ALI 6d^ l » 31^2^"^I 6ddjlo ^Vl ^Jl^i dJIjp ^ 

^j-o ^ja^ b 11 <^.\\\a^>I1 g-LoiaJl J JLo^^fl Jb^j jAa 1 o^lJ 

dll lb 1^11 dlLo-<-u| LijUAill dLo_A-AjJ I J \ A^ll 4jLld^JI ( J^)LJ I I 

.4KaV.1L ^LojLaVL jlL Ijj j_i dd < UJI yi y-& _<_u i dd-s 

^j-o 2 >0^ c_J _ ^ Ca^ j -fib 1 1 e-'iy _ ^ 2)-° Jjl _j 

^jljLI L-^Vl 2>° bd-i 4 jljljla-oJI 4 \\ o A < 1 1 1 <£.|j,jJI <\ lb Vi 6dlcl 
^o^b-H ^dr\ji_ <-oj Jlj2 V ^dJIJ <4_iJjJI ^1_ill 6j ia A^ill 
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Jj-Sa J . < A^k^k ^_A LL^. _dull I J_& J)JlOA Lo jO_A | 

dL4_s_oUw (j_o ^Ll^.^ 1 ^vla \ (j-a—Ikll] <o^J —At T> 

I jjy& LoJa£.)) :[^£JaLs g.— aIL ^Jj duLO J-oXaj <£ JaJlpJI 

^j_o JjlaI ^1 6jjjL^a <j \k is~> \l">k ^A 4alaLo 4_cljj A _<JojI 

. ^A^X-ll jjJLsJI tn^ Lo JJ&J <J. AA^ \ dllj 

((. Lo Loa <_2l Jsix^VI 

Cl;! jLlVA <Jt_uat ^Jjli ^jj_ujlo 4jl3 ^-Ul 3LJ ^£j-ll CaSjJI ^-Ls 

A^Li (_£ jJlj < J_^jj| £_JL 4_LA^li] ix_cuA jiuAj>J -LlLs 

S^A^y^» 4 _Cj^)_o ^L^.Lcu-0 <4JaLcuJI CiUI All ^c, \ aTi^AA 
ll^k (jl LoS .^£.l^A_UJ <A L.OU..O L_sl*_u2sl 4 _»Aj I (JjLsLJ 

<jk 400 ^Jl 300j ^Jl <> <jk 200 1 < >< ^c.V \\ 

L_k]| 60 ^£j^aIj SjA^A 4^-JjJ-O £c-Jlaa Lojua <j_^jJI £C_1j ^j-O 

J^J-jluA J-Aj <^jLuA.^I ujJIc ^A ^£^aIa JCJlJloS J^k 41 c_J _ Ju£. ^j-O 

J_&ls 200 ^ Ljla I ^aLa ^jAkrA 1 jc_ijJI • I 4 aa-o 

(u) aj^JI ^I^JI ^ 700j ^^jU! ,> ^ 300j^J1 
<^AjJ4 (J-° 4_ouAj-s3 4jloSj J^k 41 ^jjl l>° 2200j 


scallop (\) 

.6j. fl.L uI :jl (Y) 

Integrated Multitrophic Aquaculture (r) 

.odj-i-a :j| (£) 

Bay of Fundy (o) 
. olAlLlI :j| (“\) 
reefs (V) 
bycatch (a) 
mussel rafts (^) 
oyster (^ •) 
sea snails (U) 


dJjj JalUJlj 6j_ lLLlo ^jjjl i A^ll I Ja . jJLJI 

V ^ jjlj -UVi 1 ^ LoS L jjj <j j ^>.ill oLs j I-s.il 

.^c_i-OLaJI Jjl£. 

uU CjjL^ 4j^-0_«_uJI 6 J-A 

.£ _<-ulj L> X ^UajJI ^SL^J <_ijLLo 

dJllA <6j(jL^-c (SJ ~^' (jL=^J 4^. 11 I J_A jl JjlcI < IajIjiJ 

l-^ 1 J-ual jlx-ua.i _Loll ^j-^LajaVI I jj^c. eJ^Lua 

<bi Lj jr& (j\ {j^\ <<<V) 

.^jliL^j _coll oVjJfc L>° 1 ^ jLa^jJ <1_lU^JI 

dilj^ .<L^j _mi j| dJllA tdiljJ Li^Lkj 

. <->J) \^k Cil jLt-iuO J I <Jl£. 1\ ijjiu J I 

llil» :[<$j—iiJI y cs -=>l*-ll Jjj—‘-J.I] <oJ9- L> di^JJ 
< (r) (IMTA) <uk jJk; Ul j£ ULo LUi^ ■ ■••• 


((.J^.1 ^kl^.1 CiLsik-o d)j5\j (2.U--V 

^ LoQ O 4 i*\ O A < 111 IMTA ^UsljJI I j_A jna iJ 

Jjlo ^jl jJjJI i ^_a 4 ^ h A o _JjLi _ ujIjVI 

4-UjJ ^ 1c. 4 aj^-2 ^jAl j . jjdJI j 6 J-2idlil CiLiVjJI j 1 J \ \ \\ xxil J 
^j-o i 3 lLAj Louo f^j^aJLJ Q1 41A o \ i 6 JJxjlo ^ 1^31 

4_L_oL_u Jj^k .J Icj) i a V i ^ILljJI I J_A -ULojI J .^LU CjjJj 

J^.1 CjLljI^ ^ j_XJLi cllATV 6jjl ^kil 1 _C 

J \\m <4_alaj^l i 4^11 ^^CjLsJA-oa 

LtAiLa^l jxjAkUii s I ^jA ( ^ jj_uulo <(JLlLI 




^ 111 jLu ^_o ( %| JjlII jJj_ 0_S ^C-0_CUJ <2->jkj 4 jL_ 


.4_ij^J caLlLcI ^kJ 4 0. \ < II oLuLa djl OlaL-U 

^£_3j . LoLoj I ^ Li A o j^-1 KL no g.fl.Tn jl Jjjijlj 4 ^j_uj 

4juJjj Lo l_^J^2k. SjJO^ I Sj_>j_2k. JlLoj <4 jLlV^JI 

< a>9 fc> o u J J ‘I'M* -(^—sl^JI l^xij-o 

|j_ol_^j <^ia|^_ujJI JA 3 (oL<d.All^ CjLjJlII 44_ill*_i 

4-ulll CiljLuJI 4_i_^^jJ 4 jlC-Li t^3 4 t ^ 4 ^ ^Llu I jLl^.1 

41sul^1I ^JULlII 4_cljj-i l^oU <dJJj JX-ij .CjI _iJ-X-ll JaH ^li\ 

c^l ^jjJlxaaJI _<-u^l l-^I J x^Li CjLjJjlIL 4 i\a llj 

. l^La^Ilo 4JI ^klj ^j| Jjlj Jj3j jon LfljLiijj Cuoj 

jAl i i ^_ XjulU _ujU 4jul£. 6LlLI I j 

4 i 1 1\ \ i^yJI Cli l^-cu^lI i ‘ ^l^y^ . 6^1 i A! I 

— L^aI_ujj oLIj) \^k II dljAJ (jLi^.^1 ujJLc ^A 

UJ- ua\jL ^jAa ^1 ^1 - 1$-caili L^- u±& 

y. dlLufe ^ujJ .^UsajLi 

£>jh\\ ^jl Lo^ J i II ^jA JLJI Lo^ L^jlS ^_j^Cj_o 

JUJ < 4Ja^>II £_U_U^A 6jLcLi 4 £!j-lLII j2k^AJ • I j I JaIs 

. ^ iVi a <IQ 6 JA lA Lx-t-Vj (jjJ\\ I 4aa Lcuj^ 
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jlJjjSjlj 4Xj> 

OljLUl 4Sjx ^ 
ObjJtXI <LIj^i-Jl 

.£l^jVl v 411-^ ^-U. 

^ L^JU^Ij JoS cj jiicuVI 
^j ( (jUl\ ^\) pUI 
J^Li (CjN-a-jA\ ,J\) 

^N^jLjIjlI 

<(o^\ 

til Jxil j-3 <UiuX4 5 jJJlS 

^\ J>) u^ii-VI jl^ 

^ L^aLvVuaiV (£^xiA\ ^1\ 

.4^UI OljLuJI 4 _lx^J 



J^x^f LajJaj <(JI_ jlLI (Jjlj _<_u ^lit3 . cjjjlsJI ^j_a 3 jJLx 

V (jlXL'XJ I J-X J>^C- L^JlxI _CULC t 3A.rVi jji^l (jJ-3 <4-Cjj-ll 


ajix~i m i ^jjjLu-oJI <JI j_i V dll jJJ < LiJ J_> 1 ^_Jl3 Jju-oJI 

( 4 t , ?< ^ LlO I 4 < . ) A ^-V < < 1 \ 1 < < 1 1 \ 0 \ It XjJ 

LJlc u>*i ~i i ^ jJI j-a^l <iaJLX-U ^ La <Jjh ^J 

<ixA Li j I J-ij^41 j < Cjj-a 01 xTi.a (j I La^ . ^ I £j I * I j-i| ^ 3 

C>^ J j * ^ 6^ J-*J ^ (j-^l 

< j^xjJI ^x-XJ <j-a ^j-i^Sj <Ls_a jl\\ jXJwiC. ^jJj-L-xJLi <JUi_ UJ hi 1 

^IjlLJI ^Ls . Sj _xl^Jl ^jlLxLIJ 250 (JjL»_i 1_a_i 

^ *Lj 5VL> Ijj— a^x a jJjLi £j\ a^II ^_3 _call (^jX ill 

•Lijfjjlj 6 J-XJlII CiLiVjJI ^^-3 (JLxJI La£ ^Li-U 


W C^4^I £ 


LA^k-1 




jLx_il ^Jl ^j^-L ^Jj_<ijuxil J^Ju-ail jJl£. ^xxjxJI ^j| JJLi 

^oSjj .<-ijx ill CjVj^LII ^ A aAII ^jula-xJI t_iHa. 11 Jx. 

i 1 ^ i a <i 11 4 a 1 s*t inll Li I ^_S 

.Y> (J[_9-S-i J IJ-A ^-3 j . jX^Jj). ^ ,.\ Cj Li _cu-c ^_jla^j 

<_ol jIL-uJvl CjUJulII ^JJ_CUJ ^jl )) : ^^jxULJj] 

i((^jJfeljJI CxSjJI _3 ^ y.L~xJ jJb _3 

(JiLL ^JA <LoKJI jX^J * I « Aitll)) ^j| l 3 

((^dlJj (j-° ^ ^ I SwLiLsJI Lo :^JllJI JjLculJI 


BRINGING CONSUMERS ALONG (*) 
ocean ranch (^) 


<LUlU <L^jULa MjlLlsJI 6J-A ^julSUij .^LslII ^_3 _La l_3l!| 50 ^-Llj 

<£.ll a^> Ij__ uLoj jl <^j_ uj 

^ JJLajj ^UxUJI ^_3 Jj^Ja ^jJI d)Lo_cu^fl J \ ts~> 1 <Ll^.1 \ i < i 

.dlLiA oLjll^MJL 

^ i i V U\l\ <£.|jjJI (JA h-al!l I J_A ^jL) J[>3 jj 

^ll^> < Ljl Arf^a*\31 Lj^..o J • | ^- < - u 'J 3^^ 

<^xLiu-Oi JjL»_i La ^| tJ-L^ J2 j V <^.L-u-a ^Jl 

^J| ^Ljl^j <(J AJlsJI Ij_A (j-a <£.jj>a ^Ltiu| (jl LaS . 6j \X a^> <juj_a 
((. Cj IUjl-xI 1 ^Lxa qC. <JLaIxJI OJ^xjJI ^j-a jjl!^ 

iii^xLa ^sijJlJ <_iJ- ojLzx <Lijl_<Jj j-iJ-i 

J-aljuj . <jjj j ^_3 Jj JjJsl cJ^lj CjL J-X-il ^jjI <jgj-a 

< JjJj-ll jxrv->j CjLi JJlII <J_al^*JI 6 jxhjt-a 

L^jlS ^\<{\\ <^jJ^.>J a i ^2x11 j <h i^kll ^_3 <jljLII CjI jLlaJI 

<^lil ^_3 <jljI _cujixJI J2UI i ^LlM JiLL ^ja La J_^. 

xjLsu-L _ujlLI tC jI^x^LlII ^1^.1 1^-aL^.^.Li 4AI 

6 jJfe ( ^A <lK t_Ll I 20 J-^2i < Cx$- = ^ > ' wL3J .<U£.1\ ts~i 

. J^v ill ^Lxa ^_3 J2UI 


LLx. 


^ ^o>° ui Jl^fj 


<Ll3jl£^j 1^ 1^ t 1 * | l _ r ^ jl ^yi V l^V IjL: <imta ^ILJI 

^_JL\JJ . o Li J 12.3 UJ 1 (£S*A i I JjlII (ilUL-x ^jA i L^jLsiixi ^J\ a i 
^_3j JlLa (A, xx3j J^| j-^\ Lx.Ih 1 aA 3 i 

(iliX-x ^j-a <_ lajlAjJI jxli icjJ^a ^jl_3 <2/2JLxJI LlK 

(Ja JI^X C.1 AAij 1 <dllj ^_aj .6^liill j ^xjxJI 
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jl jju L_gJjjju cS ^JI -^jjjjjUl dla— ua] jjjiu j_&jJ 5J JLa “ J 


.p-UI CijJj ^1 isj-CJI dLou-uU U.jj IjaLC 


3 ^ a -^11 ^_S ilSl^JI eJUall 4 jul 1 jJ j . L>j i^k Lc jjj Jj| < Jj^GJL 

iij^jJI <JJ>lll ^jlj-ll ad_I ^jjL> 3 1 £ja Jj V <5 _auLdl 

.jJJ^J dJj 3 -° J-*-> I ^-11 £"jLajJI 6 J-A Jjlc £_jccujjj 

( * } v.4Hj 1 d jjj al 

3 ^A ^>11 ^_S <Jj^jJI <Gcd-il cJjljJ ^J-O a-SV^fl cLjlc JA >^1 jj 

iij^dl cVjSlil £._Lc^. (jxuJ < 3 ^-lj t^LiiLsJI 3 j_cuJI ^_lc 

<Jlj-> V jl . J^LjJI <U 1 ^ 11 <J^iL^jLcuVI ^(j-caJI ^_lc 

J_& ^_S 4 ^I^Jl _call dLa_cu^f I 3 "° 4 jl 1 I ^_S 70 3 -° I 

4 jJ-*JI 6 loll CjJj ^j-C <JJJ^. c_Sjld~c 4 _cj j . jl^_WIj cljJu^jJI 
dLc_cu^fl &L^kJ jJUL ^^JjJL-cTjJ ^xcLLlII cjL^-u^l C I X ^k 

(j\ A^i ll jJjG Jkil <JjL^_c (^1 (jj-S J ^J-OJ .<1 iJjJjjJI 

.iiJaJI 6 Lit dLc_cul ^jlj-^J 4 Jjl!I Sjl_cl (_iI Wi i_cu j~n. ill 

JjU ^^ic dJj j^]jUj c-LdaJI 3 -° 4 ^j— cu ^jVI dLjufcj 

.^/-coJLi dLc_cu^fl 4 jJjJ 3 ^^-° jXJ&l ^_S 1 ^ a Aj-Cj J^LjJI 
j-^-j (Jj- 2 k ^/-coJI _£ 4 _ulll *L^I 4 jJjJ A _LC_& I £C_ajjJj 

500 Jau ^_lc ^_ jLulo ^1 -Ljjl^JI Jjy^\ \ ■ _j^jL 

cLjLulo jJ^I j^J - 0 • J-$ 3 lII 3 ^e ^L^jL ^L^Jlcu (jja jJlc jJj^ 

. jJLsJI ^j dLu-u^U jJj <(^/l-CoJI jjLc_CU^I ^Lu^jJ 

ioiJj_call JJC ^_cdl i^yC £jj_a ju>n_cu j-L^. ^J JJJ 

^_lcj ^Ls-Jj_call jjy^LJI si jL^-CJJ Jj_ca^JI Cc^cJj ^LL=dI 

.jJLaau^L <C,jjj ^LiL j <llo ^1 jLaOjJ ^jlsuJI (^J-C 
: [ f >U A n w^ll <jlcjjI^^I ^y& Jj^kL j-Aj] <Lr c^l .Sh> J^Jj 
V Ja^lirk ^ic Jjjj Lc ^Jc LjjjjC £-£j CJJL^. ((< J LcJI Jl IjJiiU 

CLEANER LAKES AND PONDS («) 
Dalian (>) 
:j1 (Y) 
Sanggou Bay (r) 
the mandarin fish (l) 
the Yangtze River (o) 
Wuhan (*;) 


<jjjJL oljJ^I (£\ (J r\ li ^ A^ill Jy^lyi_coil (^jJ (j^JjJ 

JaL<L"dl ^LquALcoOlLI jJJ^JI (3^1 (j^^JCjJ VJ 3^^ LT^ 

<3Li .A> (J^dJ j . jX^jJjL^-c ^j^ I ^Lolal JjJ l^laJ < L^jlIc 

-Lul^cIIj L_cul <jj^k\ll <Jl£!jll ^jl_ lojLcuVI ojj^-LI 3^] 

LLi. 3 jI^ju 3\.a 1 i a.^ 11 3^-lfI_^d.lj ^Lcj5L-JI 3[ }) 

((. LL^. <_ojlLcu 3jj I jc cJ 1 3 c 

_cujJIj Al a. AJjll <<JjI _col I < \^k x^ll lJjUJsI j^SaJ 3 > 


3 ^ va^> II Ci l » < 3 ^_^^LjlLL) £"j 3 -dJ au. 

JjjJ Ij < 3 L> 3 ^j • I j£- jjo-ouc ^ I 3 1 3 ^ L* 3l9j ju ^ ij 

<-c^l_cu 3\_ca^J ^Jl <Jjl^JI ^IjjVI A ilcC CjIjJJlSLjLII 3 I 

CjIJj LcJjCj .^IjjVI Ij-A ^^lclsUcJI ^^J cjLlII J^j-^ ^IjiJI 
3-c 1 ^ ^.IjjI c jlcJJ Cul^ ( L^-JJj^kS i jl J_ 3 &I 3 <C^)3_c 

cjLjVJI JJI ^Jl c$jj a-f (jjjj—*^o Jl ^jJLojVI 
3 -c LJU. L^kLul j._i-arc 3 UJ . LJI^j _cuij Sj^lil 

^,^k is~> <j| 3 j cuj j 3 c^aJI ^_S Ajj^dl Ci^f J ^dl 

. 4jjjJJ 1 ^ vj is*> <j 3 S 3 -c Jj>S I 
<JO J-C C-J^j i^$3 JLJJ j Jjjj ^jUjJI L-jlU-'dl I j-A (g J 

clj-o_c 3 ^ C->J _cac JJj .<LjlL^. ^-JJ-Ql 11 <LiCjJl C<^'^3^ _^-H J 

jUdlj 3lLj-cuj J^dl jLpJ <Jja^jII 3 j -call 

jjfc Lo)) A i\ i A^ILi icLJI cl J-a^i | ^JLi jl -%.Ti Cul^ j <3 si jjJIJ 

CjI^ Lqjjj ^Ijj _ ^ O-Sj JJj ((! ^dLilLs 

5 _l n5!jj-c cLLsV c^-^j ^JjL-dL ^ujjjjJI c3jjLij 3_3 UcaJI 

. 4jlA 1^ Q ‘ i \ * ‘ A. J , lt j 1 4 ti> i < 1 0 I Jj 

3 c ^-C JJ die A nil 3 l> xx< LT 2 * * 5 6 ^ Y '^ 21 _LujJj CjI^J 

J X AJuojlq j_o I J-Aj ^j^^l j 4^-o _ cac j-A L^^Lo _ cu I jicOQ 

jL^j ^Jl I 4 SL_cul £-±fi Lc LJLc jl j_ij^jlj _Jj 3 ^ 

I 3^JlJ cULcjVI 6 j_A ^ccLiaccj Jl i^S <-ij^k i 

3jJjj . la eKe ^_2c_cds I JJ ^jl->^l 5 -^^LslJI ji_cuI 

cUkllc ^-AJJ (^jJI dl_uu^^fl J^.1 (^.cvLc^J <c^jLj| .N .M> 

LL*_<-u j 5 ^-»jJ 3^ w :[4jlsLooI <111 ^_s 20 JjLj-c Sj_ 

cJja^JJ .((dLccu^ IdCC ^ ^ 1 ^ j_c | jjfcj < 4 jlC Li-cca 4_u U.J-C 

^LLI 3 I » !<c^jLJ .Z .H> <_c _tx>lj 4 j _cu 35 6 j-aC < j^-1 ^_^Li 

((. LcAjI l Sl14j I d LiA 

LcJjCj < A \\ \ \ 11 j_LLSJJ d-c_call jlj^J 3"° V 

^jxuJ 4jjdl 6 lard I laLs-^dl 3| 3 l^s^^ <dJ J 3^ _caj 

3 VI ^ jJj ^ j_ 2 c I 3__Ullc <Lcj I a IIj .^-IjLijJ <1_ i-e_A^fl dljj 

3 -c 4jjjjJI 3 ^-LalJ-cuJI Jjla ‘dLjufcj .IMTA ^Usdl ojjj^JJ 

cL^Lcoc <^^J^jLcU £ xLa> J^3 cJjl^J 1 ^UcSLj 3ldlj 4 jjJ-c 

6 J-A j Arf^tl \c A a i ^J% \un j^k ill (_ 3 Lcuiv I ^jlj_c 3 ^ ia_cuLcu 

G^lj <4-COJl ^k~iej c_sl jIj^I 4jlcIjjLc cLijJ_coc ^ lc A iWill 
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' ^JLxJI dLacuVI j_d1 

Ola3^.jJl3 pb.03-11 3 dl.<v,.<<i^U ^,Vu j i<1 v 4* t ^ II (V .^»ll j\\x\ 
.jlgaVI3 Ol3 OlKx^Jsl ja ^jVuu") 4a j^j CjV,jSLaS jaJbdl ^ 
tjA teX\ ^ 17.7 (ju^JI Ct y\'\) <(£^934JO CilaLuJI OJ^I) 2012 ^Lt 
i j-juu^N ^^aA\ ) 4aijjJI 4_llaJ! Lr Lt l_Aja*o ^3 ^a_ll <Laj^aaJI CjV.J-^UI 
JlLJI Jji fjA 4. WlXl 4. UV\,11 iA \—Xu£>) 4jMj LujAJ JjLxj 1—3 
61.7 CdW4 Lgal jJS 4j_oA j 3 .(Luxojjjdl) 4aalAll ^ L~.* ^jJI 

I j|j .(<jadi\ 4^Jlaj 4a at 4adta £jlja dlauaVI (j-« (ji 

4ali <jVI ^AiVI j3^ ^ L 5 3b3 <j*3-U jl 4 .ul iiKJl jjLlaaU j-ajl La 
.dLaujVI j-3 JajU 4aajJ jUaaJI L$ja1j Jj^JI jOUa 

(2012) 4_aJIJJ3 iUjjdl ^LJsl J 4-ij.^-JI oV3^UI ^laal 

(%58) 4_»i^jJI ajl^dl s±us 

tjL ULfc4° 91 

%17.7 juaJI 
(oL^ie. 2 ) 

%6.4 Lk-u-ujjjI 
%5.6 SaAdl CjL»V 3 -II 
%5.3 j3$JI 
%5.3 Jj^dl 
%4.7 4_ijLaaVI 

%4.0 jbUI 
%3.9 Uj^j 
% 2.9 ^aLlA 
%1.7 (jiLij^Ucu 
%39.8 f-j^-adl 
^ 36.4) 


%42.5 ^-ILaJI Jjj 4_Ali 

( t jla (jjflo 38.8) 



0 ) 




4aa.l_ 


i 3 _A I d-A )) <dJJ 1 ja 4a_A LjlLo 

. ((4^j_i i^aJVI (^^3 la 

> £jA LsLJj-C l^jLcJj^ 18 400 3^d j| 

. 4 \*\ n . m dljJ ^-A <^ajJ 3 ^ 3 Ja ^L^Lcjjlo Lu^Ai (JjLslj la I 

Jl 4a_<_ajJLi dllj ^j_o ^ 

(jl (jA. \ \ \ A^ll p.|j_JUiJI ^j| VI <(J^J^-Jj-cVI 

dlLc_<_u| (jGj^JlII Jl ^_ IIjlII 4_^.l_2^ 

(Jjls J^* qA 11 t_ils < LjlA ^j-o 1 ^ ^ fijdaJI ^1_JLl 

£>jkl\ (Jj-^LfVI 6J-A j\ -1^.1 (j-ijlGc 

dJi^Ju_ail 4dj O-Cj-Cj dd <_>d£.VIj ^Ul xVn a nil 

4 t \xJaLII cilj_Jl 4-oJtlaU 

^ \T\ \ I_ij I < _i_u j lie I d-A I)) ! <4 jlji _<_u> J j _Sjj 

Lojljlj <L^jLl^. J^.Ij-c J^jJI dJLo-<-uVI 

(—SjJLJ jl I_Aj3I J^jlAj d^.1 V-S dJLo-cuVI JU. 

((. l^_adLt-oa jJl CjlaJil U 

<jJ_JdjJI 4_idjJI ^1_ ^lXI jJj-a Cj_(-ojJ <dlld £_QJ 

jjf\ A^ll 4_ulil ^ Ll^.VI <cl jj dj-S-JJ . LoLo 3 4_oldJ_ ULLA 

(JO^ 1 ^ (J^ 1 ^ (5^1 <ij F> 

auj" 


err* 


Ll2J 


)l_ ujUu-u-csj Lu_uLiu_u <diLJsl (JjlS (jxt-aLkJI 

u£, 4 \'\Q A SLlL^. dJULS .4_o_!^ _uJI (^jaII <4jl>j J> 


uajlJI ( J ^ J6dii ^-9 <J> dcldJ <5 —^>.Ij 

iujll (J^- J_^ Jb^ ( —cJIjlAj <6 j_l^jJJ ^dl^Jsl 

4_<JS 400 (j_o e ijjll 4 jluS ^_o xA3 \j .4_ulil A _l^VI 

{J\a \ jJl iaj)^ a Till dlLa_cul dd£- Jju-^Iaa 4 \\\jls*> 

iujll 4 \ 5_ C. IJJ-U (Jj_ uoaI I *_j_CUJI j ( L$_> o d-j I 

^ V^LGxjaJI (jGj)) Ja-^. ^jdJ 
XjluJ I e__sV V 4 a \ \ C11 4 i < «j 1 a 11 

j-® 2r° L d? - 4 _>j eU*Jl (j—* 

I _ 4 \ *N. ( >*N 1 I H 4 Q \ ^ 1 4 A ^ 1 C' , Q 1 "V 4 4 ( "^^ 3 I 

4aLju-oJI 6 d-A CladA.I ^j-dlaJl ^j^aII CjLIajLoj ^j_o Uda 



4aJI ^jjjLJI Jjd_Ao_> dAJ jaJ dJdJLCJ . ^ A^ll Jal_AiV JiCiJI 

4 Kni^ ^jl J .4a(^dJI dLc_caJI jl 4a_dua ^dJI ^lila 

^jl V| <dLo cuJI ^jlj>c ^j£. JjVI 4^-jdJla ^v^t.ja ejJL^JsJI 

^ 4-Jlil J^jlj—^1 J-^d ^ —9 3a-o^- juj I <JdL^JI dit 

jJl <jJL»JI 5_i^.laaVI (Ja >^jlJI J| ijft _(-^Jl 

The Biggest Fishmonger (*) 
catfish (r) Hubei (\) 

Wuxi (t) carp (r) 

Tai Hu (*\) the “flood dragon” (o) 

.eJal^adl idU :jl (V) 


.^aIJsVI 4a-ol^jLc 6j_4a£-l\ is*> 4*> ^—ll 

lajj (Jj^aJI I d-A eaJ_cu oLc1\a^I j II j-ajJI J-4 J 

£-a 4ajjl^ 4JU. ^_ II £-<-G>j-ll jjG <2007 jxLc j . Idad_ Jj 


A 


0) 


_A ^la 6jJL^a ^ _9 e-JL^JsJJ JIJI 


J- 


JV IJa)) :<4aj ta> . < J> J (JjJ^-uMl 

(jj-9 << 3 -A (^ti> 6 ja^a 3 _A ^_<-u ^33 4aLlJlo ^A jajIau-oJI ^Llo 

JjlCj <<Jd 3 -<-u Oi a^") I L$-W L^-ij_du I 3 -X \Wlxn ^ ^/aial 3 -LI 

((.4aL*JJ 4aa_cu <L^alj 1 ^ \& 3 AJ l^a ^la^Ju-uVI 
(jxiJla 4ala-oa <^ld 3 -^jJI J 3 - 0 VI <Aul^ 2007 ja.lt ^A 3 
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,^-lt oMobcll S-ieLuxa pLolLxJI J^Laoj • jL&JJ Lgdlj-i-u ^111 4 £^dl .llaqlu jUjao 

.jwaJI JUujVI -uljit, I o-lKl) 4 -liTlI (j joi jdj <«Lal -Uoul 4L»ijisu <U5LocaJI ^(j Sjl jl 


3 \L ^ JS_COJ 4 jLoLc<£a dul^ ^jJI IjJL^-J C_dl 3 A A 




& LLe L jJjlj ^lil <ajlUJI oll^ I jl L> jjuuuJI | *mi <_o I j 

LcLoj LSI_ ljj ^lil jlSj .^iLkd c-jl jl ^SLLjJui ^_ ojo 

.japA *VjL £- Lcoja- j_o -LaLcoJ 4l| jJ LoS 1 j a.A~n. oj 

j-o l **-i I j__ooJtJ I dl Luk i" ij IS ‘ ‘" < » ^> a L **_; I j_\___cjj ^ < ulC. d 4 A J 

dlLccolj ^^lo I \ .o JS < (LjlVo _coJI jlij-^JI j|^ ^j^lm^l 

L^jLaii^c dulS J ^lal_call JJLa d.v a odSl ^^lll -La JJ _ call 

^J| 4 , J~\.U Lo J<L-J| Q \ I Jo J ij .Ij\^ Jl _co JS Jim 

<jILLI LcIjjJI 4 K \ ft Idlci ^lc I del_coil 4_a_oL^. 

dljdl d-lj .4 al~>LLtl ^.a 4_ejj_o ^_ jLj j_jS| <£j \^. Jl 

jl < ^jja 11 4-iixua-ll 4_ LoodlS^fl ^_a <4 jlj_ juj > J_loj <<jjJ .G> 

. L^-JlS > _JL-vUl j-ol (^iiu jlS IjJL^jJI ^_a oLaliaJJ jjSjI 

jjj-o ^mj ^j^im^fl di _ li £-jlo^. om^.1 j _Jl Loi 

-km d-^-lj I 4 II jJ LoS J-oHJL IjJL^jJI IjIdLi dJLc_cu^fl 

cJd-~s.I Lo^ .dlLo_ i—oI d^m * 4 'jojJeJI ^^j-^lmVI ^j-c 

^j^^jlj-LI j^l - <aI_Al — II dlLo-col ^ I -c^jI 

^jlLaj a <jJL»JI Id^^JI Cdld dlLo cu^fl 4 jlJjI ^I^aAJI J 

ddc 1 j .Aji Jim L^ij jii ojii (^Jlj ^ ^(j—^rnlilj j-^-Jl 

6 J \ \ 11 ^La I_LO I^Cjij wlSj .6j_i^-JI dJLo_cu^fl 

.^lil | ^>*<^^1 djjil ^l-ll olllmJI 

<1 - cJI Id^Jj 6j-c Jj^jljll 


dlLo-CO^fl * \ A ^ \ <JL 


JUJI Lo^j . J-cl^JL 1-^dl J~> 6j^\ll LIJJ ^d^.1 

<jJ5Lo miLcI jl pi \ ts\ & ^Jl 4-^. La- dlLlA d'onl i^jLJId 
4^.1_(OJLO d_^-J j-oj .4_idXjJI ^-Ll£.| d-ijj ^ L>° 

nJ 

^ji-Adilj .^j^jjiii Lola dlLo-co^fl <4^.L-coll 

.^I^jJI jiLJI ^ jjLm-aJI ja-^mi ^ji 

BALANCING ACT (*) 
.^^oJI ^loLi^- jl fAlQ36 

Liangzi (Y) 
Pens (r) 
.WJI :jl (1) 
mandarin (o) 


mimji ^ <<4 -ij—oj> Jjlo <( jxiIjJI (jAa t ^jVl J-ojljj .< 

.4 j-pm odjJI ^_a djdjll IdLj j_o c ajllj ^Lo 

eod-idl <JU ^£_a 4odaJI ^Lil 4 jlujJI 4_oJm^fl ^ \o^. ^jl 
O JJl ^m .oLdall ^j«o I^jdLj Ijilj dH jAUiift 

4jl^. ^Ij:i jom <JL1I Jjlj _<-o <(^,.>^^1 

_^L Lljl£- ImL^a ^1_LI JjuaJij 4_uldail olj_^.dll 

oLdall (j-o J_uill dlLlA < JjlilLj .A _La iL^a- V J^ij 

^j>0 I d-^c J J a 11J _COjlJI J JjmJl^ <^Jp^oL Ij L2a—S 

mm 4ijJM_o 4lSld ^IjaA^. 6Llo dild 4 ^-jojj _co^^fl 

Vl £a-^ _^L I^m 4ocu ^_a j-aIII Sjdlill ol_LlUL 

. 0) oJLalaJI 

j-L^ ^_1| 4_LLldJlj 4_^jLaJI ol_idall olL d_aJ 

jSJj .oil. Cx$J^ ^ . Ojlj^ <JL^ ^ 4o^CL_caJI ^jljil 

JjJLij . J^LL^.VL (JjIjjlII dild Id-i IjO-^.^1 ol^Ji_caJI ^_a 

4£.|jjJI jJb j_^.VI (—xJccoJI <O^UI ^il Ll5a loII 6dib 

4 \ \a ui dJLo-co^f I I d^-1 Jaj) v aVi 11 dl ^ui jn> j . 1 ^ t<i^> 4 jl» LI I 

j-AdjIj j^n Hi I 4,^0 .coJ I JjIjjlII d-^c I < j\_coJI a 

oLalL^o ^Jl c—JL-^-UI ‘ Lajm p^^-cu J^o 4_»d*jJL 4-C.j un 

4, ilc OI Q l^ A -LjjlclJ I dl I A a <« I ^jLalj . ^ ^ ^ 11 mj-coJ I 6 Llo 

<oUliJJ (J-° J^jlJI Id-A JJLL3LJJ <4jjlll ^_a jdjccol ^/^.JjIjJL 
^ll I < J1 ^wLa 11 I d 1 ^ (■ I dC ( 4j^-o_coJ I Id I jji I I d-Q-co I I La L^ I 

j I a \ ^lil oLLill jjj- 0-Jill ^-j),i.-A 4o_2a.L>- Latino jon 

J Jail JC_JU-OlJ j| ^1 Ijjdll 6d-A J-oI_colj . JA/N. . AO^^fl ^III 

^ Lll (-oL J-ajJI Ij^L Ij \^k Jl ^_a <U^JI ^IjjVI I d-2a- 

^_a ^JL-ykJI 4 loS odl j ddj . eJ L^la I Ij -Ljo loJ I dl 1 A x << I 

Q,.tAa^. Jj 1 aa aA 20 jlj_La j 4jLLaLm oljJc^-J ^d ^.1 

.^-ij-coJI J-ojJI <j-° dAC J^Lk ^ a a^i\II jl dd-oo mjjJI l^JLd 
Jja A^> JLjlco ^jjLa JJ^-II Ll j dild J-odI du^ dll 
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<1 0 K t ^ ^4jLCO /**<<(« t ^cJa coJI ^_1 a <JLslla ^Jl 

(j-ao^AJ jXJLi 2) ilj < I jVjJ 150 j aJi ^^IasVI &JJ& J _ tlu| 

£Ol» ^UaJccol I j) JaAS 6 jLa.1 J 4j _co 4 3 K*\ 11 

2)1^ <c-UjA ^Aj . ^j) xAc Jj) o^ jcoLocolII Jj) 

2)-a jl^xll _lc jcjlji ‘-JI Jljijl J)(3^<Aa.| 

£_o 1 ^ \l olj An^ll (jAan L$jJ| 1 4 1 aAo <4caJlil (V) oiLlil 

.<fcjHll 4-»A*-ll iLJsl dlLo-col £jj& 6j aA^. 11 (j-° J ^ 11 

<S^)jJlj-Ol 1I lfc>C jl Jaj) uTtll dJLo-col ^1 J-o ^_1 a I jI5lA_o 

4 i n \ 1 ^ \ A ^ xJ 1 J) /N \ v \ 1 1 * 1^ j*r \ l t i n I I \ 1 J) 


J-o| J-& CjI _ a^liil 

^ oUlu,)fI 


L>° 



±\jA jM^U ^jl 


£_o ^jLij _uju J-ojlII pI^aAJI ^_ 1 aj < L»-c 3^13 _IIj 5 Ul 

LjlA jrcolo_coJI 4 aI jJ a^> CiAArw ASj .{j\ i-LaJJ _coJI 

ixkilJ Jb%3 ^ 

2 ) VI dllii&j .(jjjl*w^ll 6 i^j dl^-JI l>° d^VI 4—HI 5 

.^Lalj_cjlll JJla ^ Jjjil ^LcajJ ^^-Ia cjJ^ ^ JLaA 

4 uA3 4_uLtl CjI _j|j>\^llj CjI^LljlII \is~i l jaJ 

^A (A) uJUwkJI SjaL JjuA . I_ _$J&Llo 4_AJlLI (J\ 0^1 H Jj),fl ^_ Q 

" <f> ** 

j^l jLojlLcuV ji-AJ(O^J lAJI c AlS <2007 jxlc ^ A < 1 ^jjj 
4jl1ju-oJI 4juujl^^fl Cj I J-» j-c_i ^IXLl ^ % n ill, I 

6 UJ AjujJlJ JjIs ^j-lc ^-JjLl^lo 6 j£- (Jjtj-al \ 

CjlilJJ l^JIj 0 I 2 LJI CjIj ^ ^j-aJ^-Lllj <4_)A*JI 

.^LlLI ^-2 OjJlJI 4 -ajLII 

C> f'J^I ^1^ (U) J-^ b\* ‘ ^ 

^_lc <_uLc SUsJi-o ^<^-5 Lq _co ^ I 

< L^jlo * s^aILsj . CjJ til 4 ^ ql^l ^pLcj) 1 2.6 4^.1_ca-o 

^j-oI^jLo ^ 0^.0 (^ 5 -^J <4-aj11I 4aI jj_IJ \\ JJJ dlLlA 

^sSlcOl^-o <lil ^A 30 1 _^-JLO <4jl£-LjlcoJ I til^jJI 2 )_° »_sl^Ja^fI 

. ^LlLsjJ I ^ ^ 1 ^)*^ I ’^c-Jcco^jlI <jLcjjlo la A JlI 
6 ^)Jca-AJ 4_A^JJJ cd^jJI 2>° 4-Lco-Lco dlllAj 

bt\ 4^AccA\ ^ a\~\\\ 

Huazhong (\) 
floating islands (r) 
Gong’an (r) 

Jjllll jl Sjillll <_lLc. (_ 5 -ic- Sjlx. ^-‘-^ > j -»j cjIoLu <1x3 ^j :Window box (1) 

. 1 £_coaJI j < i^-il JjaII) 

planters ( 0 ) 

: J^ (V 

dressing (V) 
. l$J ^_»jj_uJI ^-alll (A) 
.^LIL <jclJLlo jl <jkj (j-^ljl :wetlands (^) 
.j-&J-a J^la CjIA :lotus (^*) 
Ge Hu (\\) 
Wu Jing (\y) 
:jl (^r) 
Luhu lake (^i) 


2)lj-»j3 2 a1UI lA^j_cojJI jjJ_o] <l^jl»J J .F> Jj_A>j 

2yi 4 jl1c. (Jj-c«aaJI 2>^ aJ I_J ^ * 1 I^lA J^j-II q\ )} '[^J_^ ^1 

4_> Lo <4_>LslL! 1>W(U Joi£. 43l .dl^J ^A dlLoucoVI 4 jl>jj 

((. I^-Jlo dlo * oil J^a.| jjooju V | 2)1 -ft j JaAS 6 j \01 4_colj^a. 

^jlIj 2cilLo_co^fl 2 >A 4_LlIaJI CjLlo^JIa <(JI_a. 4_il 

Vj <6 j!^C (J^ 4_jAj Cj_cojJ Sj^Ol 2)lj • I ^ ^ c - Al^lil uJ-lLaJI 

C2_caaJi Ai ^lil 4 \C-jo 2>^-lJ . ^jJLaJaJI 2>^ j 11 \4 Jl j_s 

<2A^a. j^jljJI ^^jLcllo ^aA^jl j 2^ ^ *<>^^1 ^^jccolo L^jA ^^jl 3 

^LdJI J> ^ jSKilL L^UI otaLuJI 2)1 

• u> "^» ^*ji4b 

CjIj _A^_il_ Jjlo 2~-i>jl_tjjLC 4 _oj j 

Jj c-U coj 6j-c<a Ia J133 V L^jl\Jj < 4 Alali I ^A 4 nloj 

ij_ol_C <^A3 c-tsJ-o jxrv--^j L$2 lc JS < 6jjJt_c<aJI til^-ll >—^*^1 
2>x> 6 jju^ 4 4jl1jIjlJ 1 cil^jJI 6 AA j . I a JajcaJ.1 c AjjJ I 

VI .(jxillll 4-ijiu ^A Ll 1*A jX^_coJ j Aa.1 ^Jl jLjI^JI ^A ^LsilaJI 

6J-A 2h° 4 is*t dlLo_col j 4AjlUlJ 6Llo -1^1_AaJI 31 

<^l^jcaJI t \ IjJj . Ij_loAaJi jnai \ 4 \ 1 ^ 11 CjU I j_^-Vl 

I ^-2c_co ^jljlo 2Aa^J 4 juAjL 1I 4_caiala jl^2ol ^_lc 

.^j^l Lcouu ^LojLaVI ^Jl 4A1 a Ail <4_cl JjLcoI ^>^ 1J 

2>a jl3_coVl] (<4 _aj _co .Sh>_j <J <1^ V) <4 _aj _co .C> 3l£ 

^-o_coj Lo ^j(jla ^A 3!^^ ^5 -^ 4jl£.Ij 2)JI 4_*_oLaJI 

A^cl 31ju-<a 2 >a jIjlo CAj ^Aj .^lil 4 jAjul 1 LiAli-JI jj-^JL) 

^ r ^SjjS SaL 4jj^cjJI dLb dl^j ^1 ^jIa <^>LfVI 


\llal 4l_ 


> Ll I ^tla_co clul^ < ^^)— 


<^J_u ol^)UaVI clul^^ .^111 ^cjLccoj 4jllLo r I cta-U 4 j^jla _coV-» 

<4jLi_co> ^ xAoI ASj .4jAlia 4 aV-aA < 

4jlj11I CjI^LljJI l^_i JaIaH ^2-11 4jAjlv1I 4_coIjJ ^A CjIJWii 2JA 
I JJfc jxl AaJccol 1 a cAllall 4_il-^2 ^A 4 _j|j ^AjccoIj < 1 \ o ^_o 

2>a 4 . A \^c 4*C \ < V, Lj^^wO 4Aj_coj j)o\ \ 42V (*lll ^cjLlco^ ^^^1 

<4jucco> JJajj .CjL»As-II 2h° ^J jt ^ CjLloS KI^2_clloj jjJ_2oJI 

^_coVI JVca. JaAA 4jAlla ^ Jyjj 1 X 4) ixj-oo ^I A-vo coL 4 jI 

4jlcojl» <^LLI ^A Lcsj_oVI CjI->J^_Colo CocOLAaJil <4 \ a A 111 4oV-aJI 

^.dLcu-oJI JjAj Luj-oVI 2>° j£Zl\) .cJlJI 
^A 2xJ-^*-i 2> J ‘JI cilLo-coVI Ch .Y> JJajj 

dlllA J-S-s jaJj <^A^I Ij I 4 jlAO \m ^.2 JaJ» ! [^3JjJI 

((.^ooalil ^LsJI ^A Lo^ 4 aaLjJI dlLo_coVI ^j-O j. \ 11 

^o!a2 VI J^-2 ^JLcoca. ^_jjIa ^A <j_co> J^2 loucaJa-t-al S&j 
wAj .^cjLju_oJI 2)-° C i I c<2aA ^_oaj 6 Jjl> <4jlju_o> ^JjaI^ 4 ^ o a < 1 11 


LlsjAo l_AkAa.l ^_a^a. j-Lci ^2 l1I 4 \\ n_coV-oJI oljUaVI O. 

cAjia 2>° ^1 _col ^a^a. ^v\ ca!« aAI 4jVo j I 2r^_A 
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jWafallat 

HMEHoom 


12/11 31 aJLaJU 

2015 jAAuJJLJ j 


f^\ 



qWsjj-uW 

.U'A-G\ A_^^\ A^ t'n^ 


4 A 4 / d A . 


2015 


-J> 


jI (fc j-c 1 -^OlJ I 6^)-! 

JLC -CjU O I J LjJ o 




■it , 7 m < 1 (^1 .nil) 


Li-uLOi ^1 Jl^w 1 

^ jlyicl 

^Ua^-uuJI 

J lll oi l l ^ ‘f^ L>°J 

CjI jLo_Gdl *J JrG jljj I ^_Lc c-J—Jji-ll 

A-Jjilj oljUtJ^. _a <-CIu^lI 1 <-JLSjJl 

jJLGlU J I <-0lJL2^jJ | I * t-3 ^jjG ^jLI I 

*U_tiill L^jls qa.^ ^jlII j^j^Lo^Ls ^LlU^I 

. [a 7 a^ajl^\ :^iGl] ±*-* 

c l^VvcTi> ^LjJI J-aG <g! lj ^21^1^9 

Jajj o-o <CjI> 1I Jjj—o £-o 
^■"i-v I ^ (] j)~'j) Li j^i\ J L ' 4isjJI 4iiuL3 

:^>kil] L^ilj^sl ^—II ^.aJI <_£>=>-«> J-^ 

. [2.0 Wcl^W Jk «'A^\^\ olU1\ 3^\)> 
V ^aJI <jk jALjJI <l*-uJjl^JI 6 j-A j 

jGG LgJ dilj £._OJ <6jjJ^JJ (jOlJIj 


SMALL WONDERS (*) 
.q\ 5L^»\ ^A^TssVjua <i^o jL^ ^ Jush Fischman (^) 

tiny molecular motors (Y) 


(^aJI <DNA LGjJI ^ j Kq ^Jjlj 
L^UJI J-cjJ blueprint 1 —ilw\4A LhK^ 
( j L 5 jjLS (jVI ^LqJjJIj 2.5(10)“^ j^G GU^Jl 
^ L^jlliJ Lg.^^J ^T^TbJI I SQ-* J* 

a2±* 1 g ^ii^l < ill ^IlJI oljwWI ^Lx- 2 ^ 

^1 <oljLg-ll 6 J-A AjAij .(JjlLc l^J ^ H 
11 jL^JI (J-qjJI J^L^. ^j-o Lg-jl—^G 

^ 1 1<11 <"1 s J.^. ^^Laj 6 Ju Jl^. 4jj J I ^J| 

^ lii^i <m jjjalII I JJ& 

^Vl IU <LojjL* Lo 

Lj f Lj^S ^G-^j Lcj nanomedicine ^jLUI 

^ jji 

£-UaJI ^ (jVI <—<-^H>ll 

^jl {j _^jJI <1_> ^ _jlj II 

^^jJI I-^ll» L_U-ecu f-ljt-jVI j- ^ J C?-'i 

Lg.iq J_JiG ^1 U^Ug _u 

Gjj 1 » :^>JGl] ^—<-Gjl I ^-o <—jjjVI 

. 4 Aj^Aju^W ((< Lg-J 1 r> iS\ \ ^ 1 AA lU^u-uJI 

I (JiuLt-G A. 1 -^SL i^s. Jgjj I Cj 1 ^) LuG.V I ^5 
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— aajju - 

D'rna F\r\e NVavovx 

. d sVW sV-iuq 4_l_a ^3 <^jLujlo 6jj^_a 


L_s!iL*_i lij)a 1 ^ jjjAJI _ sjuu-^jJI <j>jjVI j _A ^lliil J 

^JL£. ^LuuUI _S_!l <Jjj| JaIj _II _^.jll 

6J-A L^lo ^_ill iZi bjN.011 iijJI J^U i-> \ xlj . ^_ca^JI 


^J-C ^Ij^-I 4 j*-j- 1 j JajLs I_ AjIslS (j! 3*-^ ‘ J_sl^jJI 

(\ V\ .o t 4 ±s~\ IS~\ l~i o ^JLi 3^' s ^LoLlU ^c-G-cu <jlil (j-a 2x9 *' *H 

• 111I I ^ *3I i —-*I j) *1I 2>° cii I4~ I <(£3 ^VI 33 ^VI 0^ 

(j-^] _ojj <1^jlul^ .k> J_Ac 3_2 j_ij 

jLoc 1 2> * < 1 ilUlJl ^Lu^JI ^^L*_ll <-»j j 1 j^L^sLi ^ ^^3 s 
^J-C 200 J)^k\J j* A^> I <C JLlCII C_J 4lJI (jxijjJLS ^w>c-i 
4_ijjVI dlt jjl i^JLJj^JI ^J)~\ A nil J .g-lj^ll j^jJI 4_ij^ 

6^)Jua CjL^j-II . 'v x n^k II l^jjfLi ^LuJuV 1^ \ \^ 4-^I_2 <jlo 

LaL^llj ^ijjj^i 31 _^21 ^ic 13jjij jiLaij <_ lsL-^i 

<b j-<-aJ | L^JI d u>\ \ a 

4-ijjVI C-)*}L3ld 2)_O ^,, \ JLS~> idc <l^jl_:l^> l 3 J J-^ ^ 

4-1 IfA I J ^ | J_l I ^\C l^Jl jL I _lXjlJ CJ I J-» a n111 I 

L^jlo (JS _Irw->J < Li ljj) ^_a a, i vLi 11 jUlU 

.^.lj(jVI 2h° ^ ^hlr> £\ 3 ^* > _ SI J ^ i X nl ^ d_iI 2)-° ^ ^1 \"\ 1 ^ 

^LLljI ^1 6j- jj^II 3^1 ^jJI £>j_^ ^ i^jjVI ojLs j _ij 

^1 ^IlII (jLLij_t-oj (j«\_i Lt-£^11 !lc a_>. ji ^lji.1 ^ jli 

^11 nanoparticle (j j\ 1 Jlj Uj .^Lj^IlJI 

. i j-zHil oLiVjJI a_j Ja 11»_j^LdiJI 51LJI a_L^jil 

illj^fl (J^.lj-11 * \i tC\ (I :<l^jbl£> j 

< ((J UJI I j_A j(^Jll Li Cj I J-i 3 L^V I I Ik I ^ \ \\ I < LlSj 

C-)lj)\x nil ^_a ^jjuu\ ^-ij)l^*\ 11 icj_j_u x < <» :^llj 

(( . <-0 ui 111 I I « A ^ 11 


CANCER DRUGS HIT THEIR MARK (*) 



jjVI >>UI ols 

(jUajxxJI Jl 

(*)<.♦♦ i * ♦♦ 

I A< A i ^ 4 

<uij u F D> 


II <JL)Lail jLlJILUI <Jl*J (jLLj_tJjJI <_1 4 

dildSj < 6 j_i-ullJI 2 x>^ Lc LlILc. < 1 -JLl 1 <J_^j-tl a_ijd^flj 

jJULolll < K xV.-o ^jLslj d_iJj^l 6 d^-S . ^ ILaj_i_tJ I ^jlui^-c 31 ^ 

^ lc l^llJ)^^k X it "\ Isj (<LojJ _t_u_ll j ^LiLCjjjJI LMlJI 

dl^JLi ^3 d / 1 \ 4 \ < _ UljL^. o 1^)1^ ‘_ iJL X-XJjJ ii J _l_uJ I LMlJI 

^ILlj jis cjL iLilJIj .jUG 2 x 3 ^ 2 >° idj(jlll 2 jLL^_»_uJI Li*^ll 

<^j-oLlJI j\ x xx ^>. 11 ^!iL<-xj 2>^ I_<-ull Ld-i j 

<_ijj^l (j-Cd j_u-clll ^_a ^-UL.-^_i I_o Ull (^ill (^j _cllil 

Slj^iJI 2 >^ L^jjl£. j| 6^1 x^II Lij \ \\\ 1 Ij 2 )L°,^ 3 ■*■ 1 «11 SjLx-lil 


< L^Jja k*\ JU \ i j <_ijjVI js \ s >\ x <1 11 2>^ 2a^ 

^-S U(\ II O Li lid ^1 j| 2HI j j_LaAll 3UG O-i-^k 

jj x^>sii 1 ^ s ji ^ ^ 3 | 3 ^i 2 ^ 3^ 3L-vkJi j ^3^ij d—jkU) 


iijjVI £_ilaJ_cxl LcJjlC ^_Jl ^.j . ^ajdlLaj_ <_ul 1I 1_i^llJl ^ 

a IV\ 11 dlj_cL ^_a ^_Li l^ \^ j_idxJLs _II ^3! 3js3~" 

(3^- alljkl ,-H.S ! j _oil I <Ajl*_x 1 d_sHII <juul1JI 


.JolUL^I 

d_ij J^Ll 2)VI j jLJI Ujla ^_S <~i vj^k II djIjJ.Wll! jc_o_<_UJj 

. JII X3U 3jL$VI t — JI J 1-1 J dlj xjjlI I Il3 3x^01 2)Ll^-Li 


jLu^UlIL 


jllll (jl^LJI 2)^> dllaJI 6lb oLjH <J3jJI IjlxIj 

. CjLLlI ^2 jHall ^cllll jl^.^ll oljll| 2h° JL-ul 4->jJ I 
Sj^^fl J^.ljll 31 SI^IjXI 2)^ 3^ f ‘^Vl CiLaj Ij 


li^jLi Cjl A\ < <1 ^ 1_ill Jjjklll J_ l2j ,4-ukJI <_jjl_HJI 

1 xAjl 3^1 3 V ^nanopartic 

. 1 ^ I n Q \ \ H^_cjjlU d \ \ I <<A 1 1 1 1 ^ \ Ij^slll 


3| 3j-^j l5 -H-uii < J1 ^^L-xJI —Ic 2^ 

^Ijj^fl I jjl^> jjll jv ui*^k11—2 .diall—cull L^llJI 

L^HJI 4-0-2_cull L^HJI Lo L2U L^l) 2 ^ ^Lda 

.<JLjlL,j_coJI 

Cal j drug shells 2_ul cJljI J^ll 2> 0 3 

. 0 ^ HI ^lb oLJxJI jHjI ^nanoscale 
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^ >2 ^ * Z 

o** ai J c> dj— 


<JJjLJ1 t_Sij| jUI Jsuu ^_0 ^.w VI 4jjjV-l ^jjJJ ^Ij^Jlj 

^1 nil ^.UsuJI :<-uL^jJI Cjl Akx H ^JaAJL) l aA i j l^J jt-a-utjD 

^LuJuVI <jlS jLG ^j| ^j\ a \ ^£jJI Cx 


) m\\ 


_1^JI jLiJI 


. S J 1 i n 3 jJi^ V 1 

EJ_sJ_^JI ijjLJI CjLoj _tn^k.11 _ ujJI £_JlL)J 

jvU^1 ) ^jl <djjJI ^ic (^jJ-^ll * xilLa .<0^.1 jJl I ^_aLocl 

^jJI <JjjVI jj-^JJ <Jjfl m\ JJL^Juu-u j^_3 I jJj IL) 
6 J-<-OlLo ^J| (J is~i j ^jll <JjjJlU <juuJI dljJD La J\C iajia l^lad^J 


. j )Y\ \ ^Jc I <LuAql^. O L) j~\ tn^ A L$S^i (5^' 

I J \XJ >j ^jlLj_‘-‘Jl J-^ 2 > <JjjLdl JjJjill <J_aAlS| <jl^.jjJj 

£jL) <LaLtA| Ul 9J_JjLo <<JJ_cuJI LiliiJI (j£. 

^JlII jl J aAVI SjLA-a CjIjDj^. <Jl^jLLJI l ~\jl^ * ‘J 

.^lLaj_caJI Li^LL ^Jc 6jJjC <jJ^“* cAa.iujjJ ^Jl uJ\n 

Jlia jj& EGFR ^ jjjJ'pJi j-ajJI J-alx J.A\uia Jla ^j> j^jj 

jJ jjljJI (jxtj11] <jJfc .D> ^.La _lij <CjI Iau jj_dl 6JJ& C. 

<->j \q a ! cjjL^jL) [cj^j _L^-Ji j-uj-l ^-S Lj jjiJl^ <jt_ol_^. _o 

cj 1 j <A&\awcedM&ten&Ys < L^a 2013 ^Lc oj tld 

jl J <_>J^LJI CjLoji (_U_2 iJI t 


DRUGS IN DISGUISE (*) 
metastatic breast cancer (^) 
degradation (Y) 

f^ya j I ^j- 0 4-t^aILcLa <JLulo 6jl_o t. Q <^i\ <ij a11 n ^ jJI (Y*) 

(. a <^*dl -J. clC. Lo Jjfc ^yju2a xlu Sjlll 6J-A Jo < A~ 


d A 4 .A , ^'; 4 lL l| p| §jJ| 

^>1 <(f PLuJI 

^LkxoJI Joi (j^ «LujJLj jjj 


r*w Up— & 

[ 4-A^4L4 4^JJ| 


^LuuUI ^MsJI <1_ijjl £_a <jjjll!l 4jlSjJI ■> I ~ ■ ■■! (_jjjJlJ 

JilaiJ Abraxane jl—mS)J—io .Sj S 

cj 13 <-utjLLj_<-J Eligard jjlAtldj jibj—<-u 

3-j^jLt < jlj——Sill 

jjVI (j^xsu ^lg_j jljil 6J-A ( j—.nanodrugs 

Cj 1 jjial 11 j -<-JJ_lia-o CjL^-iLs-ll (j _o J_sjil_S ^JIaJLjj d=> _^ 

J^ljjJl <JLJLi J\\ \ ^LoLlJJ Q-S. ^_ jUJ <_ CUjjL^JI 

^j-ilj-ol ^_<_<JJ I J A A J-A I <ij_i <5 jjjIjJI 

the nanotherapies 4-i^*tLll| CjL^^JlII ^1 jJjuj j *<dl 
<jl1£.Ls jlA I — Ljjjj 1 ^ Vs^. jjlc — jVI e-uj^lU <_ x aAIAJI 

LS^ 

^JJL^J LJ K ^ U \ 5-»jjLllI Cj I ^MsJI 6JJ^ i—i lc 1J 

^jult-\tV) J^A-iKJLt j_o j-o£ A jjJI 

J-olc jjjj jx j2j < jc.l\^ 6 jLc ^ a j <polyethylene glycol 

5 jLo 1 ^ vj^.3 p Lo CjIjuj^. d>° ^ U^lC j_A t—trw UJ1 Ij-Aj . <—ij’v U. 

.dljlAll ^joJI JjI_cuj <Llp2Ls the sheath material j^jlII 

LS^b o lla^iJ I jL-^l g-Lll _ic.Lt.u-)j 

• <Jl)jC. 6jl_o JJ^JJ 6 jJjlLuu VIJ t^C.llil jL^JI jjjL) 

lJIj_^ I_uAjI iLI_cJI the buffer 4_jij|jJ| ^ _kiuj 

_cola 1 flUyjq t the nanoparticles J_t ^JLtJI ol^tt ui^ll 

jl^JJ 2/_ XjLJI (j^ilj^JI fj _a ^1 (j-a L^JL^J ^_ajjJ I J_ 2 *. 


< 11 A )| 5jjjLJ| C)la ) t ti^k II jcL-oJj . jl J aAVI^ ^C.Llll 

<<-)JdijJI )a )*\ 11 _*JI <JjJl 2 h° La J-^k. ^>^1 J 

. jXd-u^JI C)Lajjj| JjlS ^j-a Ljljj 111 1 ^ a \fn^k.3 ^._1C ^)1 a t A ^-Ll 
J[^_ud 2 jJJ j-^l Lfsj ^IjjJI ^-cia~) 6dA Ji^.t.l| iajLLaj 

<^ljJ JjI ^jl tjllil Jjl) -uu (^-LlS .<io*_) ^LaIIj ^kjjJI 

Jjj-uSjj <ta_uulj ^ILiij-uuil nanotherapy ^JljJI 4_^J1 jl4lI1 
jc_a_ uuj ^jJI ^ half-life (r) ^L-ualll-j^£ 4 _I tDoxil 

^V-*-ll ^k_C^2)_cull 6jjJaJ ^J- 0 lj^ l!>^1 _1 ^UjJL) <1 _I 

doxorubicin jL-lxlujjJjujZjjJ I j^j (( js jlVOI ^Ijaj^ll 

< a \a a^)") j . ((jA ) xfl (jlLj-uu <L^JL*_a ^jV-aJUu-uJ LaJ^V^) 
<L<-!2 >jaII dlha) ^jjLJI jX^^JI IJ tVtll J^La t^JlijJI <jU=lCj 
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<4-jl-3Ld AjjjLJI 


. Cj LlOJJj_J I dl \"\ \ Jsojjj ^kll 

jLoJLUjL^JI *lii Luk->) A^ A AJ 


4_*_oL^ ^_a ^Lllc ^.Id ddj . *|jd-ll (Jl A-^i ,*y dd^ldLi dj ^ A\ (jJJjJj 

CJ I d-A^ ^jA 4 f_J) \ ^ A 4_i^j Li O 1 A JL A ULa> l^JCi Li _CU_iJ 

L^_jjdkl Sldlko — RNA Ljj — 4 jul 6 jl_o_i 4 L \"\j a ,_ cA.Vll ^_a 

i U cu_ij . (J1 Uj < <«\ 1 4_i_i <_al | Cj Lu^J I j jJJLiJ I Cu^ ^_lc 

< LAd-id-2cli jl_tkljLi <ddl_Jcij^JI j . X a^i 

JI^jl^ 1 LijJL 4 * A^ajl.1 4 \ \ AdJl L^iLJI CjLoji < 11 ^ a \ 

. ^Lod-ll j-&j ^ I 4-ijd^fl Jjausj 4 -jj* \ 4dj^Jill ^j^La^fl J^.1 

Cjl.oiAn^ll ^N.0 i 431 2013/10 ^_call Aj^L^LJI j!^d ddd 

^.Aj <oLiljjL2cJI ^d ^_c.LodJI j^L^JI j-jjlj <jl 4 j^jIjJI 

^_lc 6J-C.1_ a-ajlqlU i 6^jJla-oJI 4_ij_ojJI 4 jlCjVI {jA 4JLidd 4 ^Ji_uj 

^d I_uaLo^jl 4 Aj^LJ| <bd-A CuA^.1 Jdj .4 jl£-Lo jJI ^.IjjVI Jlld 

cjjA Jljp V Lf&Jj j_k. ^>^1 1 

Cjji_ 4 c L*-ad. (.j- 0 ] ^ ^ 11 ' -A> i \I1 4[^_i La^ t^jUaj a<iI1 

4djdd-ll 4 jJVI 1 _sLuj^Jccu^M d-id cJIj Lo)) :‘ Q t« A [(JLp_ jU MJ 

^AJ .^-C.Lod-11 jJI j^.LiJI j^jlC 4_^J 4 iW\U 6d-A .U i aAI 

^_lc 4 L cT\_UJLO £j Lcij^J h^jl £j Lo_i_UJ-^J I 4_u_i | (J_ ^lL^. ^ I 


^ \c- CJ^Li^Ju_all 6 J-A JcLujUlS <4_ij_o jJI 4, iCj-21 Li^Lk. _UJ 

((.JaJjJI ^aii 

4_Cj>\ A^al I 4_i^jLJI CjLoj _ui^ II ^ja I ^ l^_i I Jljp 

kL^-J^-C lJ ^jLujLO^ 4_uj1 j jJI Jj-9 4aj^jJI Aj) I I ( /^_o 
J^\] oLuj^VI ^Usj-ujJI LiliLk. 

^jA ^IxajUl] <^J±jA .A .Ch> Jj_S-iJ . pOcAjU^W _cci 

0_2cjJI JjAjj ( ^Ji^-uJ.11 I J_A [(Jj3_UJ_>J CJj(j3 4jl^L^. 

^ ajjJlU 4_uLloj^ Jl^_o J ^Li CjLoji _ ujlCc J^_i 

Li^Lk. <J j (j_ o a\'\ S& 4_LLa 4_ojj — _ xll 4_ 

2^Lc| ^]\ J, jJajgj ^1 JjlS I 4 JI gji3t A^a i 4jLjUaj j-a 

S^jLII 2 h° _A jliLl ^_ ujl^JI ^_a i jaj_ 2 ^ 

• CA 4 - 1 I j-oVL 4^dJI 4ljli 

A Flare for Cancer (*) 


- SjljjJ-uMJ ^A.1 jA - 

Nanoparticle PEGylation for Imaging and Therapy. Jesse V. Jokerst et al. in 
Nanomedicine , Vol. 6, No. 4, pages 715-728; June 2011. www.ncbi.nlm.nih.gov/pmc/ 
articles/PMC3217316 

Nanomedicine: Towards Development of Patient-Friendly Drug-Delivery Systems for 
Oncological Applications. R. Ranganathan et al. in International Journal of 
Nanomedicine , Vol. 7, pages 1043-1060. Published online February 23, 2012. www.ncbi. 
nlm.nih.gov/pmc/articles/PMC3292417 

Progress of Drug-Loaded Polymeric Micelles into Clinical Studies. Horacio Cabral and 
Kazunori Kataoka in Journal of Controlled Release, Vol. 190, pages 465-476; 

September 28, 2014. 


-oAA* 2 ^*- 

"jUajuail a^ilx'i 

DHP\ \aj a \."A /vv. 

A ^ a\ a~\^ A"\w^W \ -.H ^\\ 

.A .J> 

LiU. I ^ (J-A^SlSjLI 6^JI Ij-s Luj lj JUa^ -ujJ 1 

^LolxJI JjUujj .SJ_JJ_^. oLLck. jJjljJ ^-ui^iJl jJlC dJjJSUU 



.,LuJ 


(SJ^ 


:LJI ^UJI 

2 


la- 


,vi 


^jjlC 4_ij|^^ CjLoju 

4_1£_JLi _ laa — DNA Uj ^ja 4 cj)\, ^ a 4_i jLijlcI 

L^lAJI 6J—A ^L^ul i — c_S—cLukll jl^JI ij —^Vl 

. ^Lsl^ L^-ojlLsuj 4jlcjjJI 

^JLlII dll j -<- a ll ^LlLs 4_ijj!^JI CjLoji— ui^Jl 6dA 4 j—uLlj j 

JjUJI jj j\ mil^Jl) ^ V\ mil ^ ZJ± ^ 

^a LjlajlS j LL«i j _a dJI j call j tStyrofoam (j b u\TdJ 

jlfl^l fJuJ .(^j^jll L_J-1-1I A)_0 JJ-p> IjjJI i^jA SjjAo J_ca^LuJ 
Ld_> LL3J^fl ^_lc L^Jjdi ^ Ic, p-Lci 6 j-A LJ1 J-ca^Luj 
^c_ijj (.5^ <4l=ciljJI —uLuj LoJo£.j .(jlLj—cull L^Lk 

jft Lid-11 oLil^ij 4 0 , y-J\ 1 A r, J , A 1 I \ I ^ A 4 0 \ 0 , \ , ** \ 1 \ -s. 

flare <Udlxi ^—ujLujI <t< \ ( J—^ < m^ 11 

^_o ?.J .^11 Sdojj cJ-ujIjoj J .^AjUa^-uj dJ )^J ^Jl ^jlcTjlj 4jlj j) < 
^LlojUI] <^J±jA .A .Ch> (J^Aj L^ i^alLj_uJI ludJI 4 jlcoj 
O jj^ 4 jj_oL^. A)—a 4_ijaLJI 4—j Lilli jdJI d—^-xll j—id-oj 

.clc^jJI did ^dJI [oj ^ 1 M J J 

(JjkdS Lodlcj .^j^aoj-o ^.d 4 julC ^d ddLldlll 6d-A Od-^cTj 

^d ddLol- ujlo J^Lk dJj-^cTi <4i-lkJl ^Jl oLoa- ua^JI 6d-A 

Cild 4 oju^J 1 CjLcu__ujLiJl j . Lg_LJd 4ilkJl 

LdJI 4_ua^d 2)1^ JK <Vi^fl 1 1 

(jltaj tnll lad 4ddl ^d 4jL^-jLkJI 4dLsJI —ujli ^1 

.4JjjJl 1I J < ,^ - cJ I 4_ua^d ^ja l^j—i_i^ ^>^1 4_i Jal-u^VI^ 

O^J — o^J — 






<6j-o 100 J.^.\ i 6jd_i 

C£>=^J 


^LJI CjI a \\x'\ I) LaAjI ^dH ^1 <Mirkin’s spheres 
.^LLj-ua 11 ddU<LdAluco ^ t Nanoflares 

^Jl Idlki cal 4 jljl 1I ^Jij-ll Li^Lk —^.1 4_olkj| dl—Ls-uaaj 

6d-A <Q ^<4jL^jLkJI -ca —1^. ddl—kujj^ 

i<^J±jA> 3Ai LilkJI jjcoa 4ajj£JI ddLoa—ui^Jl 


t 0 \"\ ^ 1 L^lkJI 4_iLki_cal 4d_i^ls jl_il^l f-LolxJI _Ltd 

. ^cjLuJI ^Jl I dLucca 1 4jLA-oik-Ajj ddL^JLuo a. \ /s < 4ajd^l 

Adj,ju> 3osV\ua A. Kv\scV\ 
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Lu jJiLdl ois 

jLiuj 

Wi a > m a $-Usi. Sou^aAN a\ ^1A ij^A (jl 

Ca'^JuAsVa sAo^N jVni >> V^A\ c-^^^aAA 

.\^al\ 4jk^££\ ^4^ 

<jIjjl» .M> 


4 \ is~\ 11 oLaJULajJI jUo^J <(jxuljLj|> JlLa ^ Laic. tWj_caj V 

£"J|joJI djIjLccO J,LcOljI p. V\ \ Jj i {_\X, i i q 4jLJj_caJI 
^LuuUI] <Jjj-cLa .P> j .<_)jjVI ^LdV <AjlSJ 4_aikj| ^Jl 
(JiLk Ijjl*^ 1 j(JJ <j^jLJI <j13IJI ^Jj£)) :[MIT Jfl all 

6J^> ^J-a dl_I 6j>^lll CjI _i*fll -U ) a A ^_Lc jja 

<a J-ll 6d^Jj ((.£“joJI <aiaJLa L^Jj_cOJ cjijILlLI pLcl \ A^ill 

<jJ 5 jjJLj ^-v An ~s.ll ^j-a «4jO.I AS <J>jLLa SjJUkS SjJ^a 

.4_aj_A ^Jl 1 ^-Jlc JjLiaJI VI J ts\ s 

M 'W ^! 

L^Jlcu 6 JoJill oLV^JI ^-2 ( j/~> a7i (jA_>V-a <JU-U ^j-a I ^jLlj 

(jJJlL 25 J ~s,\ \ jAAj 4 \ \L> c_3jl11^J £_a <£" jjoJI <JLaJj| £j cu 

needle 4 jij^I OlJ^jTt5J) ^\ ^LL^fl ^aj Lo.jj-aj .jV jj 
oxygenation 4jzux&) ^da ^LaJ ejLaoll g-ycailL electrodes 

<LUaJ CiUl^ya J ilj^a J-jVI <^JU-ajJI I j_A 

^j! ^j^-OJLS <<(jajULj> jIa Lai . jJuS L>° -Las 6J _^.Ij 

.<lLal^j £"joJI ^_a (jA, <1sojO. ^IsJLJ 

^jAo.jjj-cca £/_ cLlco ^_L. < O jj _jLu-^ J_ ojlXjj 

* lJL^JI ^ J^L-u jLo.^ 

** !■ J* p, ^ 

^IsJLJ :^jl A A ^jA-^Lu-^JI kuin *3 6jJu-Ol2 <JL& 

j 2a.VI J <<« f.\j o^. oLvJ\^J JjVI ^1 _ \ 4^11 

A SMARTER BANDAGE (*) 
COMING UP FOR AIR (**) 
c-vP'-Ll j-oj tLjjiaJI jjlljLa < dl^ (j-a —jLpulJI !Coron Evans (^) 

dulcuL ^itrwnft ^ photomedicine 


JLUI ^_jJJ-S- s ^jjL-olLI Jj)\'y II I JjL2a. j£. J_aJ 

^j^-uaJI ^yAaJI jfijtajl (jl— uj j£ja f^Li—cuiliil jji 

<Hli iil-JJLJ j\ Jm ^_Ji_<_aJ ^ ^ (j(J^.lj^JI ^.La < (> jjjl_1 1\\ \ \ 

flw^—cuL jv ^ fC^—^ 


j-LJL 5 ^j-^J-ll ^\>cjl J cojJ microsurgery 

_cooJlJI <JLJULaj ^.dc ^Jj)^ >lj-* l^lj 

.^jaLIl ^_a5L Lo_> ^j*\o»Jjjp V 
2010 j^Lc jjLjjLdl ^jl_cu ^^<^jxijISjI .c> I_a j\cj 

i^lji <_iJjdllJI CjI _iWill (j\ dljjl i Jj—loJI ^Vj—A (^lj(J 

Ldl£ <ljo. Jjl-s. _ujj J-ojlj jaJ Cj L^Ju_u_a 

Jj_a_)j .AjtlaJI J_Cda die c_al^ ^a d^aao.I I_a 

Cjl^-Jt-caJsl < la^v ^J_Ad-a ^LL^fl e-V^-A <is-a La)) !<^jxula-»l> 

((.<JLLala (d *<<)I J)*N 1*1 a ) ^IlJI 
4 .J V—^_a |Jj jaa < J-coal ljLa_co < ( jxdlaj|> a is*i ell jjj 
<Cf^> _(-0^*21 <aJjLLll (dL^Ji_call J-a J^lalj d)l_ cLlcOlJ 

<^LlcoJI <ul£.la la_LcOJ jXO^oJI <1_)^)L CjLdj^. IJ_aLcol j 

^“joJI i^-co ^Jl jJLCijL) JjLcu jLa_cO (jj La j-aJoJi_cut j 

jLa-coJI ^jl)) :<^jxulaj|> <JJ_coJI IdA ^j .^LjlLJu (^IJI 

JtotfJlj ji^sVI t>0 r . i jJJLJD 

^-L^j dXJj ((. jjjll 2^ ^ Ait^^fl <JLa^ u-cto diljj j^a.VI ^1 
jJUlO-LI oLIJJlo. J-)doJI JjLcoJI jLa-coJI c_JjLa2lll 

.ja.LsJI IdA ^_a j-cojJI (^-L. cjijlojJI jS^ <2014 ja.lc ^a 

jl^_a <oJI_3t_a Ll^ ^^ 4 a 2u^ 11 oLLCaVl _cuL j 

‘JM 2)-a dxj) A dl ^j-a ^lj_^.| <JLj-OlJ ^_!J ^JLco J-coj 


j L^ii L. U 


,VL 


?.< a« mI « m^v II oljLuAU 


.SjjJacaJI ^*jjoJI i 

.OV^-col 4 julcoo OLluJj_s ^jl 3U OLujo. ^V-LI 1 ,xAiI Lftj^a>j 
^jlj ^_2 pliulb Olj Sj U< ^ Ol JJI ^_c2sj —£-cuj 

» (jAojL>yl DNA LjJ ^V-LI ^-11 Ola\1> <_>l jl <c,dall 

.Sjj-cojlII jJI 4 jl£.j^I f-La Sjl£.| 


^IdV <ajaj <—oLdl ol jL-Ooi Jjjod 

J^l ( j^ilill f-\y .I <ji_coj ^vu jl^_o <oJL*_aj 4___»jJ^I 

.(nanometers ol 

^a <_>jJ^fl £-<-2aj (j-a (jAao.LJI 4_i ^AJl LU I 4 —jL^lUI ^ —^_a jj 

. l^aV-LI (_^da Isju-oj < jLccoJI (jAaLila ((jJilLa_cu)) 
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2015 


. Anil ^w^l3LJU 

6 j-A Lsj _ *-? <3*3-0 l-A> (3-0^ > ale J_aJ 

^^3 Lg-xo £_L_> ^j> u-ul l^JI cjLs <_uj_a ^j-° flj|»i3)) 

2A-* <6j lLs-iIi3 <L_a2l j3ll 6j_A 1 Jj x^a ^x2 i^ILo^jLs 200 

^ja 3 j)\j LuL^I ^j^^jlula polymer ^ «uJ^j 2>° 

JLuaJ-ua.i 3 s LU LuJI 6J-A ^jljL^. S^\ I^jlAJ ^xj <4 >J>v~x 

jL^lJl 4_cu^Ulil oll^.Anil ^ Jj^) • LuJ_<_u ^jJj^jlua 

j 2LL ulll 6J_A 2h° 25 ^-L%. (. L^Jljd I_ojlS CjI AjlUJI 

^J. ' » -N. A < 1 ^ < /> ^ ^ 1 A L—S-X^SlJ ^ '“N. ; 4^k^ 1 A < <« £• 1 t*< C~ A ‘ * 

jLo_a- 3 ^_lc <3j-oL&> 




&£» 


WVeKWPep\o\N 

,\ ^L-sjxcA 3 ^g-cA-C. ^g^\,-s.x^> <^ltu> 


\ a-^ 11 ^jl c-LalaJ ^_le 2A*> Ai>< ^l CjLuj^ J-oJUij . t\j 

jcJi_(-all) 3^ I jl J xA ~x 1 jLxt-oJI jJju_ jljj I jJj 


3-° 3 ^^ c 

* „ 


Ijl LI.I 




£j (oIajlLJI xla:x2 . 


4jl*JLJlLx! I CjI _OjjjVI 


3 ^LLaVlj .^^Ju_u| (£±A ^_lc ltH M A *All 

3a ^1 4ju2LxJI Cilj_uLlll ( j 2 jlL^JS 3 I 2 )_^-o-> \11 Cj _ilill 

3 j 3 l {ja 6 juUl 6 JjaII 4-Cj- j x]' L^jlji_<_uj 


6 d-A JLS\ * I J ikJl 

^-cu-uj Lo La-Olj| <Jji^oL&> clJ-aXJu_ul 
£j\. Ajj^j ! \ \ ^^4—^uio ~ ^ A i d \U,4*\ 
y >li—tii ( _ r L j£.l—ttij 

I J_A ^jl -»_aJI f-i J_» 4*1 ,^>11 ^| 

< _xu I ^3^° I 

<JL*_a cj _t-ajJ a2L[ \^jl Jj aA 1 ^ \\ 1 

-2s <jJ j I 4_3i_S J 4 jIjliI JjulS — IJ_:x 


24 Jlilix <ial_tlu £xQ \\ ((jfi _jj^jlII 

4-oljJu_uLi £t_a_i_u_s <j2j-oljfc> jLa_t-2s_S <3-^^2L* .4X.I_ uu 

^g-lilil jxLil <Ajllu ^1 4_cjjlo2x ^J_c 1c Culi 


jjJJL jLuAJ) jQl\\JUl 
£-U-aJ jls I j| ju-A^VI 
O^VL | j^AAA 
|j| 1^1 

^yJI JLLw 
JMi. ;_y ^-a-LL-ui tij\ ^ i ><<yi 

• jP 

jii-sVI (jyULi -Ai jLuAJI 
^^UL> ^ 

.^LiJLjxJj" ja^V I 


C/ a - ^^ VLi 1j>aA-a jjL-U 

j_L> jLo_<-2xll (JiLL ^-aJjla-<jls <2a^ _tduSVI ( ja 

. 6JjjlsLiJ L Jyilil J-0-^.*2l (j-^j J ^ A-^VI 

CjUjj^- ^j- 11 ^ yvJ 1 4-2Lt-2> 1 J Jl2-cj 

^IAlJj-^xJI 6J-A 2>° < ( jxljISj|> 23"^ ^^Lla-oJI 

jIoj <c .jilc iili <] j~\t ML 4-i-uij ^luaJu 

^ (x)^* 

cj12u 2>^-!I 4A^2>9^I thicket 4 6j_A .j _Ic^lA 2 

LaIj^. 1 jLxk.1 j J_:xl Jill 2 >a Sj^jLzxjlII 


^-JLOJ lo£ .J^.^Ll _ CAjlLII ^1 IS~\A jll 

a 2A^-A_U^^I dsLu^^X dj LiJ^w'wJI 6wi-^ 

^1 3>^»jJI o— 0 u^J 

(£ I 3* CjLs^i_ <-<jlXI 2yO ^ I JjuIJ 

J±4 Cj) <y—Li<-ai.l 

jji j_a-OlJl 1 4_i-i2j_ail J-^jlII 

^2^ (J^uLJUL2Ji <jLxa-oJI 


jUJLxII 2)_ t <<(jl 4 -AjlU ~ 4AjlU 4 nl^ 

-LJI 


• x.aVI 2a>^.31 

jLo_a-a 3I Jkx. 2)1 2 )^ 4 IjjlII 2 > 4 j 
2 jIUaJ Ijjixlj 2)1 2 ^Ai» :<(jxuLL>)> 3 , 5 ^ L 5 ^ 

((.jll ill 11 uJJUlLJI ^1 LAjJ-CUjJiJ 4_A-A^l2sJI jX^-jl jl A A) 2>A 

• 2jH5^>^l l>° I Lt-2u I <1_Ljj clLcI \ a^i < l jjj213I> 3 _jiLil j_aJ 

jV 2 )^j Jj^ej ■ j-°-^ ' ^5-l| 3 j3^I 


) ^J\ AS (2.UL-XJ I J-2S. J-S J-2sJI IjjLo_a-a2)) 


4 I a Ac, 3Mix jx3l 3-°-^ ^1 ^J-^31 4 jl£. ^_a 4^-j jJ ^1 
3^L^ (Jl^^- 1 3^0^^^ ^ < - u 3^ 4^11^11 2)^ a j c33j 

4^Ji _UJ 2>a J A^i ^_JI 3^2x^j^ 3xJ)^a^ <1_jlLilj ^e-kill 


^ ^ ^ Q . (( , UiAL. 


^ A-^a > 


2 s_s 6 <^ 1 aA^ 4_aj3 ^_a i I jl^. 


a^>. 


o° 


(jJz iaj ^tjj . stent 3_alxjJb jjlj 1 j_a- 3J ^jLlil jVjiJI 

3^231 2 >a 3 L i j- < -3I 4jl^.^Lc cj 11 j 2 >^-» 41^^.^ cjLcLc3I 
^) 2 xL^J 4-iJ^I IjjixLi 3 I 1 ^ i\^_ a-2»j-LI 2)^-1 ^4-ajIj 


DRUG-DELIVERY DRESSING (*) 
adendrimer, a treelike molecule (^) 

. Q1 \ 1 s~> * **d 1 ^ya £>j \* < ^< ^ s t Vi ( Y ) 

small interfering RNAs (r) 
.oljl^ :j1 (t) 

■jJ^ 3 (°) 

layer-by-layer (1) 


4_)jjl ^gll^x ^jlA jLc_t-2JI 4 a nj\ ^ ^J\a s <3 Anil ^^)) 

((.^jj-yJI ^3^- 4 jltx^Lc 

w 3jijjVI JL<-^I jLju-o 

ol jl aaAII 3 xA ^2a ^L*_a 3>1^13I jxLi <<jj^-oLa> j y*\^ 
fiaJLi 3lk5 d)U*}kL> I-3j . Lj2^ 4 _a_uJjl^_c 4jl^x^Lc jl jaa 

cjIUI_lI 2 k_al2_sl 1^ \\ ^ s cjtjuuij(jj j I RNA Ljj 2)-° c3_32^ 

cj \ \ 3<^ ^j . 3jj_2sJI o La <Ju 3 jji2 3 a 42 jl*_o 4 _ij),lk 

< 3 f^ 3 I < (r) £ jjjuaII ^■ilA.LUl QjJI CiLlij^ j < l 2 j 

4juu_<jlc oLuAj^J ^Jl CIjLajl^x <3^31 3^_ < - u ^-L" 
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JiJj ^ •[ b)J_J)5v til)^ 4_*_oL^- ( 


dbLd ^_le. icLcui liibj^i ^ebibb Li^LaJI Ibill J» a * (ji ^j\ a \ 
61A Jjlg Jl j . L^lii bjLcI^ dj-olll 4 jlCj^I Ob^ 
^le <I=lju-oJIj bA. 1 Ijilall ^llilj ^jLojJI ^_3 4 \\II CiLJLslI 
^ojJjji j Lbj 4 _lsIjulo Ci LsjlLlj StentS OLoU-jJI <(j^J> 

<£b^g jJjbj <biodegradable (j ^.i^JI djiLLI JjU (jjjlCq) 

<C->1 3 \Li 11 J 1 C jJljJljuj . Ci Jb-o 3 b Lb blC Ci L.3 jlU-11 61 & b)-o J^ 

b) Jl^- 4llkill 1_ill! 4 jloS ^j^I^Ul -La_\ a A i ^j| 

LbJI ^1 jjjlbidl ^-Lc ujjL^jJl Cij-$-Lb I -13j . dj^illl 4 _lCj^I 

^-3 -Lukd-l _cull I JJdd 


.dJldl f LVU 


^jlSjJI -LaJu-oJl ^jl _ 2 *.I Ciljl n^l jkbJ .4_oLcill £\jj 

!<bd> jjli ^J^LLaVI Jj_*_a ^jJlj ^jl (jKa s ^^bUdl ^_ \ ajls-x\ 1 

Cy> JiLLVI 6lo ll Jl u IbJ A .till Jj) 3 X £\ L") \ lS*> ^J^l lb-1 jJ )) 

j 1 j-a-J^jJl 4 —-Aj Jui*b JlblA- b>° d—1 bj <—d ^_1J bJ^b 

.((jdjLaJl £_)LCO»-b 4bdji=> 

61A dj(j 4-1 cuLcu^M d^blbJI 4 cuJjl^JI 1 3 i5lb ^ 1 j 

.^j-^dl CiL sjulLuJI dl_cuj 4 1 \*Ndb cJ_culblJ CiL c lj<d.VI 

djJCi- ClLllj^- (Jl_cOuiV d^-OjJJl ClU^LU <b/-l > J-^-*b_CUJJ 

didL-dvll cil_ jjUJ-I)) j-UUj peptides CjIJ—lLij ^ _cub 

^Lab_cub V (\ ^,4 Aa \ ^j£. L^_LcOl3jj . ^ uljj^Jl CAf 

1 ^ 1 < 3 ^jlbab ^bJl <^cuUJl 4_>j) ^ 11 Cjl~3uLaJl J \*\ xVib 1 ^ 1 a iJ^\S 1 

<bl£L^ <<jL^_2a- (J-O <<(jxibLkjl> ^ J_2cb_cuJJ .<_!Ji^ll CjI jLc^kiLl 
<Jjl1s ^LjlOjjjJI LilbJl j \\<C\\ 4 ^ < '«W1 oil \C. ^_a 4 \jj[ Q <.« q 11 

^iLsJJ <_ojl_3_o LeoJ)u’ 6^-° A 

olblJ)\^ll ^-1^- 4 _iulAL 1I jLuio.V < c> obllil> idabvjj <^j>L uu^Jl 

<_ijLLo ja.-1-vb cub (jl \ J .2015 ^.1 C (3^^f 0-3J ^ 3 

^_i_cub ^_3 4_iJ jlII Ljjb^jJI Jj »_3_ui^ 1 LcojI oLcLlcoJI 

jjlbl aVm\ 1 <Lio.» .cjIjlij-^JI (Sj )-^' *■ jl 

.<(jubll_)|> JJ-3 la. ^-1^* iL» 

Gentle on the Heart (*) 
.ol£.jj3 :jl fimplants (^) 
soft electronics (Y) 


- S-lljleuMJ ^0,1 j-0 - 

Polyelectrolyte Multilayers Promote Stent-Mediated Delivery of DNAto Vascular Tissue. 

Eric M. Saurer et al. in Biomacromolecules, Vol. 14, No. 5, pages 1696-1704; May 13,2013. 

Nanolayered siRNA Dressing for Sustained Localized Knockdown. Steven Castleberry in 
ACS Nano, Vol. 7, No. 6, pages 5251-5261; June 25, 2013. 

Surface Coatings That Promote Rapid Release of Peptide-Based AgrC Inhibitors for 
Attenuation of Quorum Sensing in Staphylococcus aureus. Adam H. Broderick et al. in 
Advanced Healthcare Materials, Vol. 3, No. 1, pages 97-105; January 2014. 
Click-Assembled, Oxygen-Sensing Nanoconjugates for Depth-Resolved, Near-Infrared 
Imaging in a 3 D Cancer Model. Alexander J. Nichols in Angewandte Chemie 
International Edition, Vol. 53, No. 14, pages 3671-3674; April 1,2014. 

Non-lnvasive Transdermal Two-Dimensional Mapping of Cutaneous Oxygenation with a 
Rapid-Drying Liquid Bandage. Zongxi Li in Biomedical Optics Express, Vol. 5, No. 11, 
pages 3748-3764; November 1,2014. 


4-Ui^ujL^ 


ou 


(*) 


L-uji. 

>p. 


dill I c i£ *. 4uKl 

• ♦♦ 

V 4, aC Lb 4-ju^g,^ 0 1J 
. IftJLaljb j <Jk^L^c^fl t. ^ 1 1 itbj ^.^.,111 

11 CjLdj^b^JVl ^ !Lc 3 *2' <_q^^Lo Ci ^l^ 

4 -LL 3 Ci cujl! d-LcoJl Ci Jl J ILs <4 3 \* i A) _Ldl J Audi 

L^_sl <4 _bjil ^ 1 1 i ^ 11 A 1 Ac.1 i_ 1 _cuLjli Lo_» A _bbb^LI 

Jill Cll22>- 4 K xliil 1 4 X ubVl ^j_ob 4 \ t nlUl 

catheters Jlo ciljjl <j£ cudJ 5Jjidl j^--dl ^ 

ji£.l 13 j .41 ill J W All Cl LJ1 isl_cA| jJlC (jC^ljdlll 4.13. lb 

. 11^. (jicA 4b^J < J^l^JLi c-iijcul4x.I w/^I -ulI 


Ibl 4bj-o ^ccccob 6^1 _cuS jljll jb<J ^-b.^v.3 <d_lb 

1^1] jj .J> Jj-3 c-'w <<~s. tdL^sJl 4 jl3 Lq_» 41jl3j JjlL 


<bl . [bAf^l-til” lbLjj I jJjbJjl 4_a_o J- JjL\ ,Uk 

“1 1Li 10 null <Jjli * 

jl CUICI ,A ft 1 (j-a-cA j_cA jb (jl Cl I jJ^ <-La 13 

.^bl (j\ c-U-cub b)! b)J J 6- 0 Jbblibjj j*J—<1- 


((. (T) 3-i£,lb CjLu jJISJI» li^-iij 

<l (g o> X ^bJI Cl Jl ill ^.idl-cub b) I 

^Jjluijdij bxj)^ 11 W <<11 JjLo <blll 4 jJLc Ci*bLt-£ij_o 
ci I jLd^f ^jjlbbJl J^lJl d-Jb b)1 c-^-i JbV fgallium nitride 
^lLlcJI Jjla cilbbJiUj . J-Lk bx3 J b>° •— 1 J _luiLdl 

ll^J 1 <b)J^.J)J> ^.J- 2 cb_cu I <4_lbb lie. jl_culb^fl ^J1 

.4 \\ \ is *>jbJI Jbjl3 ^-Lc- Jailed I bjLLI JusjlJ 4_ 1 ^blbJI 


o> 

< 


u> 


fS sU 4 II 11 


^tu/M <Ciljd_^blb 10 ^J1 


^-u3 


.^L^b>-lLi 1 (g \ \ <7i 4bb>° I ^LaLLci LL JL 
^yki j \ U^ l ^yS ^ 

Jj^. y 3.ill b) I 4-idiij Ci Libj^b^J^f L bh°-dcc> bjj"° ^ I cud 

Ibl j .bbl dll rhythms CiLialaill del jl ^Aullll cj 111 I 

4_sLcA1 \ \ 4bl_3 iCiUcL^j ^ Jib I Ci \jlp^\ .-■ i.^ ij 

jj JUddS <bA J J *'<H ^cbLs Ci I jJl ^J1 dbjijb^Jl Cl Ld I^O 
* J^>VI jimiVi Jbdou Ciu 2 cj Walloon catheters 4_djJb 

CiJjl)) Jj 3_ij .dj_olll 4jLCj^fl b>° 4 3 1 <Ab 11 

Ci J JI Ci I jJ^I 6J—A ^cjcuab b)l b>—^L cuu 2> 4 i^jbl^jLd 

A.J> ((.bj^lab-o 4_jcd^)_2>. 


blood j^ill Cilj—<4 jlLo3l 1I 6i^j dsobj-LI o Jl_Ub^V1 

.4 3kbll b>° J>db b)l bj^ ^ s L5"^l c l°l s 
diIbjLi JJLcOliI jibLj Ibj bh° CiLc^rcu b)L>j .Till 4cdLs_oj 

nanoscale juiLidll 4_ 1 ^blb ciUM_L cilb cil jjl <lal_cu 

^L-audll] <bd -D> jjd Lc J.3j J-cAb I jbjb b) I b)— 
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- JJJXI - 

\_aw^ Gveerveme'xev 

I cdiaIljL«_U A\~^, ft ^jVjulIA <jJkJk£JLAJ^k> 


^jl^. j I 4 \ui xLaaJt a ^jjL*_a j I ELl^uII <jLsI^jLa jl^_£ ^j_o 

Lgli jljll 6 j-A ojfr 1 S&j :Ijj £y> filaments oLKiiA ^ 

<<bjj_!l L^jLcuLLa ^_S 6 JjlsII 1 is*i\ 1 ^Jl IjLjlLcuI 5_>Ljl*_> 

Jjjjj ^j-o ^_tn^.11 oLclij j\ fWl ^lc ^Jl <1_si aAI 

is^ uj j 6-°j 

jl jlc 5jjjJI ^ji JLla.I (jl 

J uj_ LJI ^.s Jj^-L^LJI I Jj <(j_ ojJI ^_o _IjJ 

<jl jillll jJb J_i^fl CjLiJ_2GiJI Jj^Ij .<UjlSjl!I d^^li_Jill 

^\\ J. ju^a _ uj the nanodevices 3 -j^jLlII CjI^jjVI ^difc 

•r^' J* 



(**) 




fjfll jlj—*^VI ^ 5-ijjVI <j\ 

S^-duLu* 1 Jxj *\yuj tjxjJI ^y jl^> ^ _t <i~s. II 

J 11 <nl| ^d-ll ■uoLc^ILqI Jaj ^1 t^jJI ^Jl 

,«jjjVI uj<JL^ ^ the gastrointestinal (j jaXI (JA*X\ 

(uuuoJ L^_jJJ <^L-Jl i^xirv ^Jl ^)J _<_oj V <JjJ^I 6J-A Jjil 

^jl£. qUc-1 a-A a uui m JjS ^ _ljjl^JI ( jy ^jiLal ^Jl \ is~\ \ 1 Jj 

Jjjjij uu 6JI <j^jLJI <jjJ^I_S < JjLLILj . L^_jlS ujy.y> 

<^J^.| <K_Jlo ^JS^O ^Jl ^ I L *kJ(J ^Jl <_A A A 

dJ^ J-^k. y2iyh I_0-0 !<jJl^ jJI L^jlIji a^. ^_llaJ JltJL.^. 

.4jlajL^. ^)L»I 


jy I j-uoJI CjL^. ji.1 j <_ujlLGjl1I ^J^L-^JI ^j| 

<UJJ jll\ (£jll 5-»^LJI ^_»J^^l Jjij _Jujll ^o^JsJI 

<J^jLJI <_cuJjl^JI _ujlS ( jxULJj] <^lJ .J> Jj_2J Loji_aO. 

^_Ls . Y Q d)Lcu ^_S LJ<JUaL^. ^j-° J jLa -^-° jLl _ 

O Loj-ca^. ^ 1 \ 11 -VJ)C ^ (4 Wil 1,1 4_JjLLll 

^IjJ <(JH1I J \ \m (^-1^ «JSjIJI jl JjJ-^JI Jj_cu^l 

^Lculj Cj LujlJlLlIS-C Jj-O <_Si^LuOuO _CUJ dll J J-S-SJ 

^IjjJI Ij)^_<_UJ jl IJ)» ^J \ l 6j i£. jl jLa ^jLk < CJ) y> 

Jj-O (j\ -Juki! J-^J-ll (^1 ^ -culsJI jA£. ^Jxil 

<<JU,J ^11 CjL^.J- ll <JU. Lc I 4 Q 1" ■v a 4jluujlLl1»_c jl?^- 

<jjL^. <ji^jIj CjLcLLs ^J| CjL^.j-o ^j^jl^-LJI c L^.j J_JJ 


LAUNCH THE NANOBOTS! (*) 
WAVE POWER (**) 

.Ajj-jjL-ujl Ctd (_ 5 “^J <<JL_uj| ^ CjVL-aj| (^) 

manipulating (Y) 


iajLSJI j^ixJI ^ ^Ul ykJI 

ctf lui^i ,aUbi 
l^QJI 

A uV^\\ "A \ \-x~\W . AV\U 0^ 

^$i\ u\ ^A\ tfA $ U\t 2Q ^ 

•CA^a ^ axa (jfc 1 s^aj-oX\ olbAN yli 


<ijJL^OUUJi jS .L> 


ujUI J>^^L> <^J-ll (J-lG coil jjujsl) 

L^_Jj^ jJI <4 I j_a 4 ^ Mc. ^j_ol 

(J.& (£ I ^ H ell j j <Lu^LkJI 

4-^^UI 4_u|j dllj5vil 6 j-A J-OXJ t L^J J-u^J JlIc j .^j_u_2sJI 
I^jJJL-ojL ^1 jjj) — 3jkJI jj£. ^1 3-sj self-guided 

5jlj| 6j_^-S ^LLlcI ^1 VJ_U2>j <jakJI <_uljdJI 

Jj-o j . l^_i ^ ill ^jGsjJvl <^uslio aLlLolC <JL^ ic I^LjJ 

^LoL biodegrade JjdVi ut ^L^jlo^c jl^Gl 

_ uj j . LaJjje-o j| I La^Ij(J (^3JI ^p^l 

manobots O^L-a3l ^^lll ^diljjVI 6J-A 


^LauL 


01 ^ 51^5 4jjJ^fl i ^y (J[j)l^ jl x 1 1 y 1 a i ij a < t ^Li^fl ^3^ L5^ 

^.■■i.^t^ll (Ji^.1 J <aI| J ju^"\ ^1 ^llruA iS ' L5^i ^—J^jllll 

<LLsI^jlo Jj—S j ^IjjIj pl^j.<_ojisJi-<-u_o <<_ijl3JI I- j 1 j> 

dJ3 ji j_iS < l^aisUD (jl UJ_CUJ Ijfi _Jl^LlII | J_1_S 

<jJl (j(jd dlj^jj oLijll (jlyAuu^A—UJ < 

. I^jlS JjIIj jl 4 _>J-odl <_>JJl^JI uijllajJI ( j- a 
<J—i-u-ilalx-o JjlIjIj ^LaixJI ^.jA» ^jXI ^ Ifc^ 

.<Sd^Ju_ail Jkllll ^1 <_jj^lll| oLuu_uJull ^-SjJ 3 l5^ CjL^.J_0J 

.p ( u~\ II ^ UiAC jUlll ^-jklL-uj V jjkll Jja (jilj 
Jjdj ^ DNA LGjJI y> <X.jJuuiH 4 -jj3LiJI CjV LuiJVI 
jllGj ^JlSJ ^Jjllu^i (J-ClAII <_A_CluO_A oLi^ll 6JJb ^J-Axjj 

.iHa <jl£.jj e_sj^l=> 1 ^T\-vx7t 
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(jl£-o (j] 

^ 4^1 Y 

ctp. ^—!l Sj^j—AJL 
laA-t^Jl a 3j1^LJI Jaja 
IaaIj (JaLujlI 1 j \ w <n1 La 
ji,jU <j*-> I jL)l 3 (jxuJ 

j^qJI ^ J—^Jl 3 -°^? 

iijilill 5 ajJ^M ^jl 3 _o 

\ \C L«» 0 0 d If* i 0 j^ r \ < \ 

<1jJI ^A _luAj J_^a 

■5^^11 

4-1jjb Cj^fl _ aaIa I Ja <4Jaa31 6J_A 

^^JUlLlLlS . I_Jjll <1_ iAJlLJlJI (Jl^_ j jlL nanomachines 

L&^ja^a ^Luj-^JvlI l$2 1\^_ uj Jaja^a <Aaj1aa I Cj I J_i^.J 

^aaJI 5 cuJjlA (■ LoJjlJJ 3*^-° S <aa_A _£ ^J)W\ 11 ^_l£. 

l 3Jl Ui (jXiX \ \ <(JIjlLI Jjlj_UJ ^ U 3 . A, 3ll'"vi I j2kl^_ll 

LaI^jL^-o ^ILaJj ^caAa_ uj CjLajL^ Tj-c\ L^_aI j ^£jiaA 3 I LajJI 

jl ^2>j-ll <jlLo£. ^A Lo^_o Laaaj5-ojj- 1I *_Sjl isX\ Lo j \C JaJlS 

JjAA LoA_Ul\ J3.lj <JLi-OuO^JI A-S^IslII *_3 jl J.sX\ 

. ^AL^aluj <ALaIa^ ^j-c c-Lloa^JI 6 jIaLuj IJ <^jl ,\jux .Y> 
Clsl J-^.J 3~° LoJAa CjLaLaS L&j^LojjJ <3 Lj_Ju_J^^> j^j) is\\s 

< ^h^.11 ^l_^_oJJ <A_^-AjA 3 _ ioA ^jJI LajJI ^j-o 5_Cjpx^o 5_ uIaa 

LajJI .(^^1 5a^aLa CiVI_mj 1 £Al 02^A ^JL^. jl Jfjj) 

100 J2i-A ^1 4 aaKa J juX\ j| <0^1 ^ ^'I ^Jlc O ^ ^'I 

^a VLoju _(_(jI <_>j \IV\I1 jlj-U <aKj ^ 

(j-o ^jVI 4 —JJCjI^j— uj —cui < I jJj 

.<^jL lajjj^^> '_ < > t CjL^»J 1 a 11 ^c_Cu^-o^ ^LlS Lojuu-uVI 

(J^Ja_ uj I <iljLi ^j£. JjuJI I J _ L3LJ I J _A LXj^-* ^ 

J 2 

PvoVeus 'Lu^\jj u Lj^ jJ) <A$jJI oLu^l jJlJI 

oVI_cajVli <di!j j-oj . 1966 ^lc ^¥antastVc\ on/ a^e ^Li 

■ dlJj 1 jJL-%. I cJjA^JLJ <A^jLjJI 

AUTONOMOUS NANOMEDS (*) 

- djljl<-uMl ^-^1J-3 - 

Motion Control at the Nanoscale. Joseph Wang and Kalayil Manian Manesh in Small, Vol. 6, 
No. 3, pages 338-345; February 5, 2010. 

Designer Nucleic Acids to Probe and Program the Cell. Yamuna Krishnan and Mark Bathe 
in Trends in Cell Biology, Vol. 22, No. 12, pages 624-633; December 2012. 

Remotely Activated Mechanotransduction via Magnetic Nanoparticles Promotes 
Mineralization Synergistically with Bone Morphogenetic Protein 2: Applications for 
Injectable Cell Therapy. James R. Henstock et al. in Stem Cells Translational Medicine, 
Vol. 3, No. 11, pages 1363-1374; November 2014. 

Scientific American, April 2015 


d_cLLLll <J^C-OJ-UJ 4 jlsI^ 6 ^jL> La j \ ^ Vn ulu n Lcua <?\j jJJ 

. < Shl^-jLujJJ jl g-U-alll (jA a A \aC. jLkjJlj 

Keele ^ ^ _a ^jj) \ xJa Tjj. '\. ^L_> l-^L. aA I j_sJ 

J-clsJI <a _cuAklill ^IjjLLo ^Jl < IjIKjL Nottingham j 

CjLa Uii\ JA3 . 6 jJ_ui^ ^ 1 _Luj ( _uj) 

IJ)V^ ^ A _»Jj-S < iC,_V--%. I <_jjaLJI J s J_^JI Ja UL& I 

p.ioC ^j^aaaajj^a jjr\X\ \ \ ^_2 j a nil 

4aaLU tj;\-c±X j5Lll CjL^^La A x3LA-ua A \^JAc <_a 1 _CJj ^jljul^. 

^Jl 4 ^lCJ_^JI I (Jj-u 2 >j Jj^-oaj . Ll-va <_oa A CUjjL^J.) 

IaJaJ-o Ll^.^)LL 1 ^ ^LlLr^ ^„\--va uj\ i j a 11 

<A^aLjJI oLoA_UJL2sJI LjLAj _UJ \\l*S xll jL^^VI cJaj^JlI 

I j_A J£.L_u Jj3 \j . < \C^y.-^Jl L^UJI ^Jl 1 _AjJ Ja JaIa ^aJI 

La^Ia^JI ^J) 11 ^\1A\ jl_(j-a 

^ aIAc j-oa OJa. JAj . ^ ^\iAc ^JLUjlA 4jl1£.Iaa jaLoaJI 

^Loa^VI e- La—J ill ^ji LlJS ^ 

^J-ol^C <aLx-^| ^La <aL^_jJI ^A ^jjal^LJI J_oLaj . IajIajLo 

( AaJj^JI Ja-uj^La Ax *^j-ll 4 alC>.\-^JI Ia^LaLJI A § Jl11 j-ajJI 

<dljA m\ 1 .J> JjAa Lo^ <j cua| ^caJa-^aJI A \\ a £. _ uj 

^ 1 \\ x a uj _LJI ^A 6 )J 3 ^JI Jala dljl_ulil Jaa^LJI J 

. [^4aIaaJIj ^jU 11 

() Lul j 4 -L^luaui 4_jjjI 

<AAJ) A^illJ <Lllu jJalaLlI CjLajLaaJJ iu-uLcU^fl 3^1 ^.sJI JjLAAAJ 

3 —LT^i <-^UJLa 

4ju,Ja-oJI 3^ CjL^. jll J ^AaajaLlIs-L I J^Ar^Jl jLaa 5a Jj 
Cj 1 ^ 3 ^ } ) ^a^Iaaa Cj^L^-lalLI 6 J-A ua-IalaJI *<<^11 

4 11 A 11 iJLxasaV ((LaaIj <JajLujla 4AaAJ 

CjMcLaaJI _Lc. <AaA jJI CjL^j_2^-11 6 JJfe Ja-° J-OAJLA_<_uj 

^.Lsa .^jjlsui <aaAa toxicity 4 j^uUI 3 U <j-aj 11 5aaIa_oa$JI 
J^jII J^-uJI ^-^3^ <^3^J)'1^11 6 J ^ I jJjp A < 1 .Jllil J\Wil 
. J^A3^ ^1 J^A-uj) s jJI J^)A^JI J \ X, it\ JjAA <j^jJI ^A 

3-1 ^LtAsLkJI 5 a jliil 6j_ a 3 ' cU^ 3° ui9- a 3 LJ l/J^I^-II 3 _^ 

gA-i-qjJl ^ 5ll s 3^-JJwl^JI ^(Ja^LJI ^31 

6J£.IjJI J^a^JI J-oaALaj .4AjAjJI CjL^j-c3I Jal*_ujaJ ^_a5sa 3 

(JIa t^ALA. 3 (J^-tllA 6 JjA^.J_0 (^J^-l jl ^>1 3Ju_ul ^_Lc 3i$ I 

ji.jJI ^jA jaAjJI^ oUsI j! ^6Jal1I ^jA oLaaaJaalLI) 6JalU ^3*- a ^“ 

. A \ \ \X julxj ^ \1 < ^ a*\ <^4a^-coa^I ^ 


JA ^-AjJI 5 aaI j CjIJJ^ l 6J 5irs jau-axLI 5a^.^LLI 3 ' 

3-0 5a3>11]| CjLoA _OJLAsJI J\ X\ \ 31 Jj y ^ ^ I 5 alAC 3 j _ 
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Jllajallat 

gU€>loom 


12/11 31 aJLaJU 

2015 i 




(*) 

q\ jAcA\ AjuNlAN r<\ \W , XgiW 

f^\^A\ ^ <>y±. A i /*•> g>\\ ^ 

> .AN A i/*•>A\ ^j\- u j A \iA a >d i/**> a\ V^\ ^.\ 

<^,lajjji .H .D> 



CjLa jaJ j)A a<i 1 ^Jl ^jIAlsJIj 4 nxVill 4 a A xAll J^-clA jlo J^Al 
jdA\ «Llx\ *JjlS IAjI JLo£.| ^I^jI 4jJu dUj j ( JjjjJ J-& 

.^- fl iLtJI JLAJ1 ^^lAl <j-o bjAZ-j 

p I i-ul—i ^ -LUiA x^— a ^j-a l^.ii\ 1 d Ji £■ I I 

^-o £“IAj| Sj-^^-VI 4AjVI A/_L>L*JI 

(J^JlKAlJ 4_^>UJI 4_It^jJI ^Lf ^JSlC| 4_XjllLaJ (JjlOJlJ 1_JL& 

4-cl \ is*> ^ II Jj i7 m \a Si_ Jjljlc Cj ji-C ^ _tlu ^ALx-OlS 

^A-ll 4 -ajI xA 311 CjL^jJsI 1 a \ x^a _ ^jl! <£t_*jlJ) a.^11 

_bVI La>J) I &jlA_> ^jyyA 

. (r) (SLS) a^LA4JI 


La-alts (J r>^. i LcxjIA J-aG SLS 4-aj)lVil 1^ 

^Jl I j^j^IAj Cape Canaveral SjcllJI ^ gd *Aqll jIjj ^ 

^j_a 4 \ ^ iii £_a < Lu^AS 4A_<_u jS 4 _L^j £c_ta_<-<-> 


1A i ^lJ I Cj I JI J-aV lj Cj L*jJlJ I j 4-o lA^f I L^_o 

4j>jS^I jy£- AA^AA-o jA^fl ^-lc £_!ljI_<-<j I 4jt x A s c- HjlU L^JI 

1 & A^C SJjlslj 4 o^ 11 dilA ClJlj) .dJlA_A 4A J-x-oJI 

I SLS 4-oj)Lm oil * 4, \ xjj 25 

oLi^i^SJl j^.1 ^— llj ^Asj^fl j>_o_s L-^LS — Jul (J-o^A 

M 2 _o t SL_^. A>^ o^;ll probe IjLuxi^a J-<-ujA A) 1 j ^asteroid 
jaL ^jj-c7jlo 4Al . ^^juAiI I jLoAl <Europa Ujj^j 

^aJI £-^>jl_Aoil <<»-aSI^SJI {j\a (JL^jjlU 3^_ < ~ UlA 

. S \jyy i ^ AA Lc ^_1c L_uIA L^A jA. I 

I ^jJ) ^yj lAJ I A) A i _)—JLi^ 1 ^ d VI I 51 ^ 1 ^ 




BIRTH OF A ROCKET (*) 
Michoud Assembly Facility (\) 
Ender’s Game (Y) 
the Space Launch System (T) 
“rocket to nowhere” (l) 


Sj(j-oJi_o 4 i a7i I^ \\jj <<A^Lo£. SlJjA-o jAlj ^Lo£.| 

<(NASA L-cuLA) 4j^»jj_oVI ^I A^IIj (jI^jlLJI 4-sljIA 

4jAIaA^ ^.L^_o j jl^AAj SJ-C cjI^A <_u jA-o J-a£. (jj - 3 ^3 AA 

4->^)lAA Cj <-ujJ . J \x s J- 2 ^. 4_lSjlL^. ^ SL^A 

j j) < Ill \ 3 i < iA \ t» 4_ <_oj LJI 4_> K--JI ^^ Jj < Sj o l^-o 

£USu ^jJZ. lA-ua *—i L-aLA 4_1 4_3 LjIAlII ^^ t \ a**%. \W 

cy liua. JpLJjjl jA y 
. 4AjL_oJI J^AsJI (J l^la 

^ 9 . 

CjjAI <2011 _C ^_S A xAoll dljiS-L ^ _lL^A j_2^.j J_ xaj 


-jluViAL - 

JIjli UK jlA ^AJI j—< n )Su xuS -^LA^i^j P'UUII j x \ 

^jjdAlxjLo jLold'^1 Sj^oAil cjE^fjJI oj^>A < LjjIa oL-AAJI 

<^jAj^fl (j-AlLSA_o ^)lj-<i ^ _II djg-sajll (j-^IaJI ^UsAJI 

^1 < I—^jjl— «-£i (.\aa L^AjIc —L oA—A.lj 

^J| ^AlLa (Jl_ ^jjI (J^-l Cy ^ \SLS) 4 M iALA^JI ^^UaVI 

. jjlsuJI oL-AlSJI 

<d^X\ O L-A^SLd L 5 _l£ SLS A_a j^AaXI jUIc^ I j_K j 

dj C-jdLt-U Lu-u JjlS di Mu Lol^J AC ^ ■ Mi 1 1 

M-J LijjLuD)) cmA-pi ^jj— dill ^ jAAx*A A)1 
<(—Aj-& Ax5^ (j-° o^j^A^-ll 4^cjj cAAllaj ^jjjuux\ l^l (_^l 

.^LslsJI 3jlKi1J (JI-AL^.1 

4_ulj-iilj 4kAJI 3 A 3 j JLcuJ SLS 4-0^iA U,l d^JlJI d)l V| 
^-o^jus ^jlKA JjU ‘aldc^fl J_ lS ^l^dl 4 Ll^>j .4_Cj) j-o^1I 

6dc ^Jj—Jlo j\jL .2018 ^lc ^ t j3^e ^ 

4_<_uLiu_uJI ^.lc SLS 4_o^lAAil jl^AL_ul j_cAji_j <(J/A_<_uJI j^Ac 

^jl ^_>UaJI \ < m II JUI I \ d-$-3 f4. \1 x nil 

^Jl c_jLaA11 IaJ d xA^i Ax3^ 
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<pLA 4JI ^ (Aerojet Rocketdyne 43 jjJJI 1$.TjlW> ,^111 ( RS-25 Cit£ jaJ,I CjIaxIcuI 

.SLS tUjjalt.1 ij] ^ j_lx_JI g-LA All iil< <KL «il ^ 4_dtUI L_uLi <U £ja Lu»j3 JaxLio ^jjjjj 


. ^ V < <1 a Till Q 4jl»_ 2u 

<^V_$j 9 ^^2* 31_ &aI ‘^ 3Lj ij <2011 ^lc (Jj 1 ^>. \ 4_ 

jX^lLa <J jm\\ \h <. n Lo JS 

j <^ \>3jL> j \^jJ _Loll l ^\ ^1 Oy\ow 

dll^)L> ^jjjJlJjJI ^Jl!| dUj JJLj .^l i J_^.lj J_lk I 

4_o^_a L^_JlS Ik j_)^-11 I_<-u Li <L ^.jj £t_a Lj^jJ I < La kj I 

REPLACING THE SHUTTLE (*) 

A A^-a 6j-a Jj^f Jj-iLsI 2aj ‘ LtAaJ I I-i_ulj J[jia-<-ul ^jL-As dJj^_a Jjl J-& (N) 

<«L«L^_a 27 _> f\l <<j—<_u 22 Ja AoJlAJI ^.a ^aj j < 1981/4/2 ^a ALLAa 

j(s. dj^. j ^LjI 2003/2/1 a j j «"< * 11j ALqIjJI ^ * j-a Aijjc. c-LjI ^ L j 

Constellation (Y) 

ALLulj <_ul ja j <6 jl-^I j Sj-a oLAaII j duJI J I jj_q jA : Saturn V (Y") 

.1973 j 1966 Caj L_uL> 

jj 4 ji_)j I t_a lj-a ^aUs (J I 6 J a_o <_uL<Aa <1 »^j-a C^(0 

.SLS Aajiaill jUal ^A LfcjJjlaJ (_£j^Jj <6dJLJ La jl j^j^fl (Jj^. jAkAla 

Lockheed Martin (°) 


(*)>i 


Jl 


Apollo £_ak4 _^All Jjijil J.J_*_i 

CjLjujlj _<_u J^l jl J CjLjulL_u *_si_ Jj^ju_uV 

dj^il o1 ^^>1^11 2^ 6^ 

^jl VI . LlJ- <_aJ LjLcj 1 A^> \^.J lj-^1 Jj -^ jld - O 

jdj < 4 _L^jJJ j^J^ (JiJ J l ^ L>° J QJlIj <jl 3 Y\ \ .U x ji^ILo 

<2004 ^Lc ^-43 . ^yvXi^l5L> <<ju_aJI ^_a o \j-& ^ * A * VI 

CoVun\b\a 0) \—Jl^g—5J.I ^ <j _<_u jjla 

^ -ciil 4^j —<_u o^j^l ^ <3-11 <G^j£l ^lAfil 

Lj_aLi 4_ll^^ <C >VI ^jj^> (j i i 1 I I < l2j J L~d I el! j 

^L>d Jli L Q-a dj ^-l I La^L j-si Lxji i_u V L 

Ojldj .£Ajil ^—II ^ o-aj j-^JI ^—II Lj <J IjaI 




<^ Y \j < <m li< <1 i*s 6 L^-c<j.1 I j <<^LJI 


d,l 


(^Lkil j^V-kl 4_i^cJ <^ 2 ^ J_iJ- 2 ^. Ares (jdU-Jljj ^ di.j^Lx-^a 
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l ^ X 3 jl <JlLs t_U si3J 4_L«3_0 SLS 4 O3 L \ a 11 _id 

J-oJLJlxxla ^jlII g-1 a A 3II idji o dli L3 o 3-° RS-25 o 

.3^11_call 3^_<-u^^lj J^JI ( ^y jl_ jjlII J^i^l 

j(j-»-c £jjL^ si3IH 4_L3_o 3-^ ^LL* Ji-* ' s ^j 

^ 4 A 3 J ^ 4111 ^.sLxSVI £_sjJI 3 - 33 -* *-J *^ll J 3 I 3 JL J <^*-> 

. [26 <\ ~n .4 t^W ^iL\ jLl\ ] 3^J I 3-3 (J * Vl' I 333 LoJ I 
50 ^LaSjl jlc l ^ l^k O J_22k2 ^Jj^fl (3J- 3 *LaL 4_Lzs^J-O 4_OJlJ 

.3) J-tl 3-! I 3331 t-oJI £_SJ 4 jJlj dJ-!j3 < I ^3^ 13 2cj) l \\ 

. 4 _laL!I 4 L.jlI 3 l >3 03-^03^ ^ 3 LLJI <J3 t.ii\\ ^ a A 3S!J 

J 1 < I3I0 98 4J3 L £_LlA (^jJI x^ill (Jjj^ '-A?—“o 

J-a^. <_£.HI V (j(_x?2l •-U ^JI^L^JI ^ ^—a !2 

^Lxla 4 ju^— 2 u J ^ ^ ^ *—^3_i-u_^ ‘3o 4II ^_ll <JjJfcLll dial o^ II 

(_£I o x^a i j .dJ3i.ll I ^ L^k i Jill 4l^_Jill JLol L4L 

j-o Jc.j . JLaS _«_uVI SjlcV 4LL 33^*1 3_c 

SLS 4-ojklcJI cj!_ 3^A111_^j_«_u ^jUJI j_2xJI 

SLS <_cjkl^IJ 3 i ^ *3 • (53^ I £. s j cj I 33*- 0 3 £■» L3 a-o 

3 ^ 3 3 ! Jb-^ 3 ' lA <__pL 3 ' 

3_S3 Jl 1I £_3J_!I * 3 * *A> I aLjLA LlLsJI I ^HI ^-3 3^1 4JLL 

•Jb^' 3 

^I J_iJ^Ju <SI LajLLc <_o^_j 33^21111 4_^3-3 



OJJ 1 I 


\ 3 A ~^ \ ^ \*\*\ Aj 

,U\>A '£ SJ> ^\ o\l\ > : ;r s< r i\ o^- 


Da\j\^ V\. Freedman 

^^ 3^3 ‘ I a\-s. ^ ^JtkVjuoA jj^> ^ < 3 ^c 


i Wrong «Un.~U 1 » 

. »\ ja.AA\ 3 ° '_33 


oL^jUl j _^1 ^1 

4_)ijl J>c C-)*^l x^al^-C 4-cJxl. Lc x^i^k iJ O^UJI ^LJaUI 

.^JjJI a-L-aSl^JI 4 Li ^k C ^J| jxllLJI 3 4J3 C^k II J 2 ll 
S3AJ ^jj J3^-l3^-11 3334^ jU <dllj £ — o3 

^lc 3jLs J_ lsS 3^ xVi 3 jL^> 3fc OJ1 4 jljLLc 


L a it3JI I 3^3 • ^- J 3-l13 3- <i - a -lI I 3-^ 12_2u I JLx-oljI 

3-0 Jil 3 jL f^ 3 ^3 jL-£s ^1 <SLS 4-03L1II 3_& jcJllll 

0LU1JI 3-0 3 (3^ ^ aa \ x < jj 3 1 3^oj 3 ^ x n 113 ILJI 

^_L. L^jlo Vj_» J-ojl*_ 3 <3x^3! 331 x^>U 4 LLl 21I SJ_2aJI 

^.La o 4 jIjI 3^3 CjIjjA^ 1 3 ol xA^II td^-o Cj 

3XJJ3I 3331_3-^ SLS 4-03L1LI 31 (£\ • < '_s^LLjI 


jl 303^3^11 33_^ <dl3^-ll CjI_13^ 3-^ 5_o3L2II 

4 j 3 ^JI CjLc1\x^II 3-0 3LUI (II3_ill 3 jlLatll ^3^1 3^o-a 

C43^k \l ^_CUJLJ3JI JLJI] <33_3 .P> J3AJ3 .4 jJLcol&]| 

jjj3_i 4i3 -i.L ^J-ojlj <^3.^ I 63-0» ; [RAND 4^3 xnII ^3 ^ 3I^aJI 

dl3^11 jl3-0 3J3jS 4 L13L 31 333^-1 ^3->3 ((<3^3 t-^llli 

UJ3L xAll 3^13^ 333J^ 0 SLS 4-03LIII c-33 m 

Cjl33-*-o JLoxju-uI ^ JI jl3 . dlu-o ^olj3j 3-0 <Ji_a3-0 p.|3^l 
<^313^11 J3xJI ol3 -^v- 4-> JloSS 4 K xVio Jl ^Uid3ill jJj 

. JIjlII J-a-u_u 

j2a . 13-ui 4 jljL^_ 1II SLS 4-o3L1II L_LdliS cjI 3 -»j 13 3JLH3 

3V3 J 33 JL I J 18 ^Jl 4^.1^. 4 _oj 33& (-33_<-u 4 jLj I lie L_uL oLaI 

333'- 4 ^ J^3 J CAe^ 1 1° W 10 ‘(3^°! Jb^ Jl U-t Jb-^3^ 

3^3 J J3^3 ‘O^LX^ 4J 3 xn^l 3V3J CAe^b 63 <<^Ju 

lJII 3I j-o J-oLxlll J^I 3-0 Cape Canaveral Sj .ell j\$ <\\ 

<3j) A .nil .B> 33 jLjlju-uJI 3^ s <4 jlcu 111L) SLS 4-03LIII 

4 31 VI (.SLS 4-o3klcJJ 3_2kl L3! IJ43-0 [I JJ33L 3-°] 

Jc- 3^3A 33^ ^ ^Jc J-S3I 4 4lil ^ Cx^3^. 4_>3 _<-o-o 4 jlL^.I J 

ja3lL JL1-U3I 3L 333^-1 Llaj 3 .iojliJI cj!ju<i 3 JjjlJI ^J_o 

f— 1 ‘<t>^ jl 0IL0V (Ji—Jjj ^^aLlsI 3jxi-a jJ> :^_ajJI jj—xl — booster (^) 

.4"<3 • " SjLijJ a_lsL(-^I ^_aj j 4Ul l 


^SLS 4-o3L1II ^_ lc 313-x-^l 4_oS duli <4_>1 JjlII 3_°3 

(J^.1 3-0 l ^ AjlL d—i < 3JJ3ij3ill 3^ 3I3JV 4 —dl—IJ3 


. L^-3CO 3^ Wn AJ3JI 3 h -jl 1 11 3 I lxjLa (_£d-j * IaLL3JI 4-lLflL^ 

: 2014/12 3 ^ xVill Ca. m\ 03 ^ 3 ^^ I 4 q ^ x^> 333^-0 ._\jlV4 


lA 


c l -- I dkAAi 


331—J3I L^l j - 


jAa \ 3 %ui 3 ((. 3 ^_<-uJ II 3 ^LolxJI 3-0 Vj-» 3 ^ * * it! \ X nil 

333 ! 4 ^>» l_AL»I 3->3 Tia o SLS 4 _o 3 Lll I 3 -° 3 ->d?Lll 

3L3 .((^3 \x 7 tll ^iil^kl 3^-^! 4-03LI0» 31 _ luLu JL 

c.)I 3 I -0 jx^_jLi *^3 Jloi 3 -iUI . 33 ^ 3 ^ 3 .II 3 x 13 ^ 43^11 ^l xAc 1 

3 ^ocUI ( \ ^ X O 3 ^dl 1 3 M O 113 LuLaJ 4 _ 3 LaLII S 3 \ \i II CjL-JHoJJ 

3 -Ad-A 3 -ll 3 -c^ . 3 x 13 ^ 43^11 SLS 4 _o 3 L 3 LJ 

[ L LV 1 3 ^] <3 * \' x v< .r> 33 S li \ x <il I (J LI I Jjulxxi 3 -L < L$-! 

3 ^-LhU JL 43 L 3 ^ 3-0 3 ^>^>_du 6000 3 _ 2 a 3 J-ojlj 

S 3 I jl 3 I -0 < LLVLa Huntsville J I_<-uLJ j-^LJI JLxSJJI 

3 I -0 [ ll L 3 J 13 J 3 - 0 ] < 3 __ 1 aj 2 ,d> 33 ILi i—txl 13 (SLS Lo 3 L 1 II 

c < \ \ \ 3 _» 4 i 3 «T« 3 _xxula ■ ~1 < <« 1 \I 4 Jt aU I J 3 -CXLAJL 0 1 **4 «\ a 

3-0 L lxjLxjVI 4 -L. 3 - 0 JJ ^ lxlaj 3 JI Jllsilll l 5 _a 3 <Boeing 

JUI 3 ^Ll_L^fl 3 -° Lkic <SLS 4 _ 03 L 1 II 

. 4 L_a ^ 33 _xxJsl 3 J 3 ^^ 1500 

Li 3 _«_u 4 _i I JjJ I 3 ~ 2 s . 4 L-S 3 -A-ii — 33 Lx 2>3 — ^-O L 3 J 4 l I 
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.E> 1^_oju-u 1 SpaceX j_Ills ^ r) dJJ^JI pLA4Jl 

L-ull ^LslS ^(J^JlI _cull (£jlj j-°j] <dl_<-AJLo 

Jjlg i*_o_caJI <j_cu^JI l^l*_Sjlj_t-^s JLoJLj_caiLs jl dll ^Jl Jls 

Space Frontier <_ lojl^ j] <1 jjj .J> Jjlsj . (r) 9 li 

cJLi^j-cul Juil i_u£^Uj i-au-uj-o ^Foundation 
^-LlS-aI Csll A JL JUl^J ‘ Q * ' SLS 4 A J) U \ i 1 ^jl)) ‘j' f -l <Aq11 

<j| L-dIj ^^icj <i —<-<j ^AJl-Sjl (JjlS Csjjla i till I 

l^JL-ujJ j-sjls ^lll csll^_uill £^1 ^-ct\ a^II UUll 

dllll Jill (j-° l^d_a-o IjIlLa jl^ls ^j|j ( JjlSuJI <d_t^qll ^Jl 

((.SpaceX (Jjla cjL^_ slls dl^ls^ ^-°-$-ll 

SLS io^lnil <ls £y& J-1j ^JjL-O j-SjLlLs _uuJI 6 j-A 

< 1 V\ ^ \ I Sj-Sd^. ^_Lc (J_oSUij ( 27 _S 


the Delta IV (\) 

^jL-^saII Sj— cdll oWj-ll ^ «La .jj jl «La—i_ula :new space (Y) 

Falcon 9 (Y) 


2t°j • jX?J 6i—^L-* U (j—IJ 

<^^ILI (J^-l ^j(j)si 500 ^j) a (jla-ll 1 xoL ji a I 

jVjj oJ^ 14 Ja La_s c lHi1 I its Ijjdi _sj^.1 

.^LlcU-JL £C_cIj^Jl1I K ill^J £-JLA^. dlj£ 

J J>3 4 —Ijdiliil J-^-SJ 

Csl^)VjjJI fjfi ^ ^ I ^ A 1 A J 4 f-1 A1Q 11 ‘ iLuj^JU-uV L-uLs ^Lj-uLol^. 

6d£. . ^^-Ul SLS iajlvdl dsl a 1 ^ sILTs d>- 

<L-uL [fij^\ <sl^.1 j1 ^\ < jj^II I 1a dj^lLl 

I3J d° dJL*jJI ^LIlsJIj jc-^j-ll (^-111_sL aIJI LVn^ s n 

^_lc jLojl£.VI < ( j1juJI (£ IjJ llaj (J3^» dls . (Jlls 

(J-OJLS_(-ul (^lll ^IV Uj ^\j)jl II (JlLo jjt A^> I ^=-J(jlJ) 


jLodi jjf\.\ . i <ill 2h° dA£- Jl^ls 

(^J| i-colJL jlilla jl J-o ^1 (£jzJ\ jlj-^J Csllj^sj J^ij 

^lls (j-GJ < J_ jlSUlII {-1 A^^ll Cs A _Is (J^.1 (J_^ (jlj^l 

1aLa_s 111! CaI IjI ll 1_5Jj _S_sj .dlllA bj V C1I ^LsSjll 

^-o_<-u_s L ^Jl <La^il V I jl_ols <^^Lo£. j^jjjL-^s _II 


25 


(2015) 12/11 f^ii\ 



































SLS 4-aSLSdajJddJ J.i.4~Lll jjSJli 
Qls 130 Ids 70 

^ a. o 1 La d 14 < < rA ) ^ a hi La 4^^Su-uj^ 

^jkU | \ \ c | \ \ o 


L 5 —’V ^ 7 “ 



A 


A 



A 


<Ldlj g-Ldd 4_i£ 

(j^t-bl j^] O-Ij ^^-111 j^SjlII J^— 
p-Lu L-ujU o jli^l <1973 ^L-£ V jj^jL-uj 

^lt 5 jjLJ jji, 4 ioiuk S j_ l»j-<d CjI _dj -3 

jl jjuj i( Ji I l_al . j_ajuJI ^l_LAill ^^-Jl j-ujj 
g-Lin <L-&ijlLajl Cw~di £c—»jXI gL.u /*>1 

<(jkj-o^i\ 3 -^Luaa ^Mbl <U^lai 4 

cJU-CUJJ jdjjJI J^LaJ <IL&^4 £C»»jl Jj-tO 3 1 Mill (I 

.V (jjjjL-i ^jjL^JI jij (jA Jxa. <£$31 Jijj 


A 


A 


A 


vw 



V 1 L y^S' 

_2010 ^ CxJlII_ 


JuSiJI IV Lib 

2004 IjjjlaJI (Jjl 


g-LA4JI d^SLa 

1981 : l j ; ilaJI (Jjl 


V jj^L-u 

1967 : J^jJLsA Jj I 


^1 a.A> <$11 ^aJUu_u I J) a^A I LtJJ lj ^)JlL^JiJ 

J-Sl jjllj jL$-Wlj CjIj—^ 1^. ill c j-° ^ £-dJ (^d-ll 

. L>j)\^w ^ \ \ i-aJU-ajJvl ^jjj |^j JJLj I »_J^dJL CalJ)V4ll j 

<^1^1 ^jLt-Ouai J <LAjL^ Cj1_3LJlAJ Lju-uAjI J) \ Q (^dJJ 

6d£.ldj l-±A I_<_ulj j-*di LijIj ^jL* (^dJI <<J>j-i-» .T> 

:*UI 2)-^ J)^jJsl e.a^-sJ <_a l. \ a i 11 4laV—* 4_o_* 2) I <2015/1 ^ ^ a V>11 

SjJu^ 4_*j^_* CjI^)I _ lc ^J1 Jj) a*a> jJl ^.1 Haoj 4 _ l 3 (JLa£.Vld 

Sj_&L^. 4jLajia ^1\ dild^j ^jrvill A —IjlII Cdl^>Juk 

S^jlj^. CdkjjJ ^ J S_ll <A j-| jJ I J 

. ^Xt-Cuuuj 1 Ja i. < I 1 dll 1 (^^-11 J * 

Once and Future Spacecraft (*) 
THE ROCKET FACTORY (**) 
Stennis Space Center (N) 


^jLi dlljl £t_o—i_aj ^j| <Cu-v-^j Idj 

^-jlql^ jixcu* SpaceX <£j—dJl ^\jA\$ • ^j^laxo SLS 4 -qj)Ja 1 ^ 

_cujuijJI L^aLj^-o 


V f I^JLajlLluI Sdlcl ijuL^i <JL 

.IaAA 6J-^.1 J Sj-o VI SLS iojkiil ( J_oJUu_uIi 

Ja \Ja 11 (Jl^ 1-^ <daLt-£il^)JLcVI 6dA 2h° ^^jll J 

j _ uj <2018 ja.Lc JjI . LAli SLS <_ cj)1a\1 1 

^J1 ^LL 2 x 3 ^ 2 ^° o 3 ^di^ 4_lj —SLS ^-jjL^JI J—cujj 

Llo »_UJ jaJ ^JlLLj ^_aJ .^_CLaJI 2h° d*-»l 4_al 

<dal^_ ljj £ a^a a Jjlj Lo_»j 2>^J <4lal J ^ 

. ^ju_u Lo 2)-° d*~a 1 ^-< 2 ^ VI 2h° ^d L_txo I ^2s LL 1_<_u^^ V 

4_I jAa a dl_Ij Jjlj (J a^-a^w \ j_«_u Loj 

Ja \1a 11 <2)VI Lol f2>_adJdaJl ^jxuljjJI j 

IdA CjlljjtiiC c Lt^ajULQ oLiJ^ll d^.1 ^-1| 51jALo 4 _L^.jJ 

.4_Lc oIjulJVAJI ^^11 5JjALo 4-o^_o 1 x u*i <2)jdJI 
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fL^iiij ^ a Vi <Luljh tn) £_blda 


4_L^ia 4j|jloi ill Uco 

<Lai^K'Jsl SI <LL ^jX <btiijid J^ju 
iddjdll d_L j J_^Ij j_^dd .SLS 
Q4 ^ jLdljV 

Jj-Sj qX I—Iaj j_ijlll (jd^L-uJI 
jj)< n.nfl t,l LdL^j .^jL-fiJI 


^ i n Vi 11 j j ' ' * SL_cula {j j_J 


J_xd^L_i_iL» L_ujHJ 4_9uLUI 
.CiLj^SLi,! 4jHa jLlWV ^a» 


JS 


UJ 


< aA iaijJ 3-° LjlA jLlaJ 

^ 1 A oil ^ 1 I 3 ^ 

4_uLct^^C, 4_Ul M \*\ ^ J_JLi 

6j^.L t 3 3 ° £dJ^-Lo 

\'\k\j.i n Ski . id^Lcd. 3 ^ a Vi 
clulj-a <cdLuOiill j£d-^l 


<d^d^ 

^ J 3 -° a^)-i-LI jlc 1 cJl^laJl J 

4 Q \ 45 dl) 6 Lid! 1 jJlL Cj 1 ^L<-o J- 3 LJ ^_lc < 

LS^ MV LT^' o Lciila jJc ■ (cV'd (j£ *jddb 

koij ^_a Jj) a 7 m jlo £_iu (jim * o 4J3*-! .^JllJI 

3 -aJ • d “*1 .3 ^ I_ctca ^_lc 4 jl£.Ljcc^ 4 alV\ r> 

(1 x .^1 I ^j_a 1 a \ ts~\ c\ Jj) xVm i.o £_id"° jm* * <I^jJI 

CjL*-sIj(J 4 j^ j_cu CjL*-sIj(J ^ 1 c. d-$-S 

3 ^-ld <j_aL^. 4 _jlS _<Ju <Jia .(J_»JjlI ^-Ld i^dll^a j 4 jl 

■ Ld^ £-^4 

ld-& ^_a oJ ^-^5 Idl_a . jj_<3k.ldJI ^_aj 

iSd-^d^. CjLJlj JJ-X-i 4 ^|^_ 2 ^ I (Jii IJ- 2 ^l^j ^-A.^11 

(4j4-aLk. 4_C^_4 _u_i dl^^JLA ^j| ^,, \-Uil, X i M 4 \ ^jd I 

4 ^l^.^jJ 1 Cj L*_S 1 jJ <JjLjlo »_uJl^J (_5-^ 

<ln_2^o Cdl^_ u’iC 33^ Oill _ jlIi^j 

*l4lll j ^xAl jJali! t_xp^ ol-ojkloj ^ji^l ^J1 

6dJllj) 4 al~) a S ( ^UlAJI CjLIa k_LlCLl J^jJI <dJ^)_^-11 

<SLS £ jjL^JI cJj S\ <j>^3 iJl ^Iljlj Lodlata .4 ^1 

.^-jlcl^jJI oLal^)-^ll ^_o 1 d-^. ^LjlLs CdjUlll ol ^ <L -^ w - > 

ldl» :[dj-tIujLo ^_a 1_txill j£j-*d-a d^.l] <^jxuljij .P> (J[^ajij 

CdUl^Jl cJ-ld ^d^.1 J I £ LlsJI 4-oj)]A\^ lllokl 

J-<xsJl 11 a 1 (£. 1 .o Cx$^ d° '-i-di-i di 1 d-^t. 6^j_iaLj-oJl 

.robotic = 4^JLtuj| : i 7y t t : ; l \ l^laj ^j-dL^dl d° ^Ldlj frobotarms (N) 


fJ (j—^ 

JjjJJ 4_U^k^ ^_a (dul^ jj I_$4lda jjl£. jJjul! (J_ii 

1 ^ .ol^a ^ a A 111 4^j_aJl Cj14j _t ^_a 4_o_idi 4 n \ \ aJ i-ti 

4^.^d^ J ^j-ol J_a IJ ijjldj -U» iS^i (JJJ _ulJLo ^yC \ 


<<L)uSkj Cdd. J-L» 1 ^ V.w"t ^>dc 1 u. a cJL_ . .. 1_/^ \ ^ . 4 1 i 0 \ 

ad^^AlJl ^ 4 j1 uA>^ dj—cuj Id^lj lJ^JI 

^LuIiVI 6jd JjJt_tIiJ djJLLcul dda :SLS ^-cIj^jJI ^1 

4ju-OJLJ _cull cdd^_HI (j- 0 ^cCjJI ^ lc Id jA£. dJL 2 c J-^cJ ^lc 

Sl^-j (jina 11 V ^jlII £s\ jjlIIj 


o 1 ^ x ^ ^ 11 ^ 1 £-1 Sy^ L£^) 1 01 ^ ^ 


^**1 


IdJd£- £\J Ij-ciJ 1^ Cjlj)\alU . oH->d1 L> ^Jjua-C 


j_ad ^1 n^.Vl dd 1 <6^ \\*\ (J1_a^.1 J-oIjljlL1 


1 ^ iAjjlj c_aj cu SLS 4 oJ)lvdl id a£.dj cddJ 


^jy S x ' jLJJ (1-cu ^Jld^ iS 1 ^ ^ lii I - 0 - 0 1 ddl d 

^jJI clL d-tliI Ljl& Ltm ^IlJI j^j_aJI ^jl» :<djJLj> 

4-cOJCO ^\3jl ^^>11 S>*^ ‘^J -LsLflJI ^dLVI (• i-JLA 1 J- 

(Jddj «-44ldd 4 _»L^_cu ^ya cdd-sVI iWi_ loj V ^LlL^.VI 

c_a^H ^3 \ls\ ( LlJ^H lid J-COU ^.jd-3 j£jLudl (JL*-dll 

<4_coj1I 3 ^d^. l=L*-tdJI 4 _Jlc ^Lo oHad cddjiJI 

^_^iJI Sd-»d dJI Cdl^l^-^^^ d \ <\1 (Jj < d->^) n 11 (^j-ujl! 

<SLS 4-aj)lvH (JjLa .4 _col 11I 33-°-^ LT^" I did 

13 d^d-^k. 3 A L “S ^j-oldJI ^ILall CjLccljco ^Ljljlj ^c_o_CU_J 

S^jdLcoJI Cdj) 4^>11 ddl_ 2 ^.^_o 3 ^ <ddl a ^>\11 3 -° 1 ^_daj) 1 \*\ 

dJ^ Hd_cud • 1 ^ is~i \ 31 3 ^ Idj.^d d^_I 3 ^ 

^lc d-6^ ^-id J^d-sl SLS 4-odkU' cdl^d-^° 
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=J> <j1 <CU^ 


ij-<-U ^ylll CjUjiU (>« Ij . jVs <jl 


il£ 


jS ,w> 


i LlA £-JU-ol _II £\JjL-Ol!I c- 

JAjj -eo^ C l xX \ iS*i 

\ _i_uLj j_a <j->Ul 

v_91 n'l^'j a uV <_>J < n 111 I.A JJ)^ ^ I^Ul 

ollj^a I_JujJ _$1 _1)) :[ol_ (-OlsJI 

t <a \ / A \j <( La a SLS i x, 4 / ^ ^ ^ 

^-juu-olll oI 3 ^ > » cjl < cJ JJ _^ J> 

ti.ll j 5LII dll £,\ts*i ^I Eju jl^JI 

4-lL. Cj _La_a J _ s 4-3-Kl (J_il 


>i^j an oil. 


OLi vJ^. \ 1) A A^> \ 1J . 


JuLxJI (j* ^ >'«<V< (jljl ^ 4UI jj) < t,I ^uaj < inurt 4-ul"t 1 tijjjxA jLu.\l 4ull J-Aus 
jl j_I < 3 ^$ J^LxoJI <jA ^ ui^Vl jl ^J—<-u <^-lol-OJI J^tSJI ^jjleaJI j . 0 j nnll 

ll£j La)) ^X-U ^JrAa (jdiljUl £jO (J^L-uJI 


Jl^—duVI H.U ^^Ija-a -‘-^ (^jjf-UI ^Ld-IL. dlJlj 

6 J -0 (j/^L A La ll-Aj <1_ijlj-Sl 1 $ \ \x _til Vjj <4 ^ A^ll 

aVi ^Jl 4 ju_u dj^il l^-dl ^Ll~vj ^lll olj-s nil till 

Ll. Jjuu u IX-o J c\*'\ x <1 Ln I»: <j_s Im <_ud^> <J^l.j . j_-%. I j 


0) ^ljjdJI dlSl^Vb 

lyvlaLq (JLljl a sj . ^_^-^dl <_»jJjlII 

^J) la^JVI -La a ^-jjLxsJI (J a 

^ <\x\\. a A 11 4 IVI 6 J-A ^-3 tA 11 

5 J 1 L^i|. L*_a l a a^. a _iliil 

.jJLxJI ^ 

4 \ l a \ I . \ 1 jjlm sls <_a^Jull j^l 

(J j 1 m 1 q . —zx I ^“lj— 3 dj— ^-11 

oLxL^ljVI ^j£. 1 ^ x& ia^Llll ol jL^VI 

J 1 jV\tilVI ^.l£. 4 ^xjI ^j-a 1 -AjjlCj 4 _ulLiJI 

<j^JI ^£-3 Jj-S_t-^aJI <^IjlS| oQjJ^j-jVI 
4 _l!I J_^jlJI ^1 La L_uL O-aJ^l_t-ul 

^j-a .3 -(J^>l^_txJI dLLall.J ol_i^-aj-. _a 

j\ 6 jtc| ijr\ -ctiJjL^-ll < l^lj^ 

jL^VI iajLLa ^j_a J-»j-a jj l 11 

. J. A _ 3^1 ^1 _Ll^I ^jl_a La (j- —ilalj 

^jl^xLJI oLljjl^JJ ^jl dill l-^I tAjj 

l^lill < 6 J_»J^JI ^-a^jJI ^mJI JjI_(_UJJ 

6 n! djLi-U-U ^_l£. ^1 J_alxj 

l_ 3 j _<_u <^L- 1 aII dJ^^-a ^_3 4 _LaJLJ_(_ail dill ^j-a JLl ^.1 6 dX. 

l^ 1 »^J Ol^j^Jsl ^ ^dvnj (t) dl—^J-Lid ^ ^ll^al 

<JL^.llil olj_ JulII ol j _a_J djjl ^Cj_(_u_i (_UU ->>1 _<_ul 


. 6^Ul-^JI Oiji^llllj 


j^jua j_a) LUI <JLJI ^_a^.1_=J <__iiaa :friction-stir welding (N) 

jJjl j < La^_aLxJ ^ <ia£.Lds 6jl jJ Si jl 1^-tS J a a "u * M 

L.i < II :" > -V " I n\"\ l~ a /1 nQ *^jL.~ a ,4K~^M I <!~\. 4~*4 « Li a II a 

aerodynamic (Y) 
computer chips (Y') 
automated flight (l) 
turbine blades ( 0 ) 
“intertank” ("\) 


dJJ^il nllLa SLS aajL\l I ^Lal c_3 Jjluj 

^J| <n.L^. 4_al t_3j ljj 4l I VI <^Jj^l <JLJj^fl Ol 3 \ 1 ^ \ 11 

dill jJl3^11j .Jjjj-sJI 11_A oLlj auC ^j-a L J_j ^iLal £\x-o 

l_sWI ^111 ^—3J^-O oVl Leull J-aJll_<_ul i^lLajJI 

<a>,jV\ll 4_xLilll l ^ a^.^s. _ XJlj V _ill ^ CjLdlxJI 
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. 1 J-t £ J-ZaJ J 

^Jl J^J3j(J (JLcojV jX xs~i 1 ^C-Jjlj> 4s~i J_OJLJccaJ J_A 

< <^y 1 a si uij^> CjLL- u-aJ lk_£jj I jl I ^-3 1 ^ a irv^l * * 1 I 

J \ VrJ jljil 500 j zyj ^]\ <L^.L^. <Los v, Sj ca 

SLS <Laj)lV\ <y 11 ^jkxu dll jj <£c-J>jll ^Jl 4_l^ALo 4-a^_a 

_caj ^Jl ^llryj <j| ^_3 <oLs^Ual <_3e_ijLs <AaAtG> 

^-JlLjJi _caj La ^ 3 1 £_1 j ^jJI IV LlJj £“j^Lc£S CjLsVlal ^j_a 

JjLsV-laVI dllj J _a J I <^_sLoju _caj^> jSj_»j .<AaAtG> 

<V-jJ_3 jc_ oIj^jlII ^Lalk-a ^_° J-»j_j 

^-90^1 J^ v; jJ-oVI 1j-cal 

JjLsV-lolj .<A^-Q ^| ^JjVI J^jLsjJI 
jjL^aU 1_cki a • £. 1_jJj _ < - <o 

LoSj • jkl ^Jl jV-U L>* f^LA* C£^—II 


((.<j3jJI J\, Ankij <lLL*JI JjJI ckjJlkj \ 1 £11 ^jlka ^-3 

0) P Qjj| J^^XuCi SLS 3^ 

jjjkj c_3J ca <<L^.jl ^Jl SLS <Loj)lVll £C_alj^J J-cOlJ I o j\c 

J is*i s JJ J < JjsVI _1^- As _caJI ^_3 £)>vkjjLc< 2 > LljI c_3J_$JI 


LlLlSLjccuI JjLI)) !<jaLaJUu_aj^> JjAj 
^L cksJI dljka £._a 6JJ-3ull CjI _sVlaVI 

<Li 1 4 -s. \ \ \ 1 | \ \ l^J ( £. 1 I cl | dL"V A £. 1 \ \ 1 

((. I J^dC Ja^-*JLcaI 

(J^^LLaVl i 1 (J-OJL^-a t—\ \C ^aJbl ^jl VI 
<^UlLc-u j£> ^ bj \x ts~* cjLs_aj ^-Lc 

^LjuJI (Jl_a£.| ^y& (J_jI^JI ^lulLlI J 

I_j_ll 

. I Cj j c_j _S Ijfvl I (J^ JlllJ 1 Cj L^j-aj <_o LiV I 

JjJaJaJI (J-oxJIj LjlIjjc^. ^Jais <JsLaa <La^_c dltj 

c_^j_cu» !<j_>LaJUu_aj^> JjIji j .^Lc^lsJI ^_9 ^—L^dlll JjlLsljJI 
^ Sj cuj C-)LlLclC JdC dLjJ 

^-UaII < j_ £gJLj . * \ xA<ill ^_a <_ cLjlcoJIj 

c-i*_c-JI C J-a C5-^ 

((.6jjlsi^JIJ JjlLsljJI ^_o t ^ \ju^I I_^_al .dJLlA 

L^-LlCl^G SLS <-QJ),L>\aU ^ _m^Jl {j\ £\ \ di— 

(JjLa ^IjlcI 10 ^J1 L^jIjljI (J-cOlI 6^) \y\ GljI^ _ca£. VLa^.1 

V^1 t cjLjI^^-11 _jL a_ct^j a \ , n a . m!1 4q 1LU 

J ^ U-°J ‘ ^3-0 J—(jjbz <J\ c-^c^J dl—1J 

.(JLljljJIj (^jSLI «Lc^s^£. 

^j| (Jjl^jJI <_ij^LJ ^Laaj 

^jl ^ac^crdl j.^1 ^j(jl_coJJ _*-i 

ij j.s\~s <jlj1 aA^II A _!^^)-ll (J>cG CjLcj_cu ^1 

CjI— o J^.1 j diljj -^>^1 ^ ^—\\ 


jA)}\ Jjbci i Lajdc 
(j^ jiJLb JLuJjb 
^LcaAJI ^Jl JUsuVI 

4 . —lx. jojcJI 

# ♦♦ % 

i lia - iJ, j 1 ^" 1 

(jl£ ^g ca J 

4xjjJI fjA l i i«o lj»lS 

iixd 4HiL=ai 

's 

11> < < i 


.jc_jjlj_coJl jdlc ^^1 Id^j <<JLJjl ^Jl JJ *JI dilj 

^Ll^l LcaL jJGccuj 1 jl jjjuLi c_Sj_ca dUj VI 

.,LJI ^CcJccaJ SLS <_oJ)L>\1I djla ^5LJ-OI 
(J^_c^ I^JlCtV I ^ o J-O 1_3 LjJ I C -O \j 

18 ^ Llo ^ I 1 o_A^ \\\ 11 

cdj is~> \ 1 IJ_^ ^^ 

o'* *—‘C^o 1 -^ ^ 

probes jjuLulla JLcaj| LloLoIaI 

<pI^-V ^LcolIII robots oVL lojIj 

Lo^_j| ^-1^ <^-cauJI ^j-o VJa ^ a 1,C (ilc'-yj 
^jxuJ ^VJjjJJlL 18 £_ljoa_3 .^l^j j 

^ *7i \ (^JLca^V J.1_ < - tJ s _9 ^ lc I d-~y 1^ 

‘O^jt I (^-l| jd.] c-^J^ 

ijj^^-ll Jjjj (2/_<■ < < ^ <LLSjlS 

Obji^JL) JV-k ^j-o -ca^J ^ 

jl JAaj (Lidl dl—lj (3 j—((^^J— iSJI 

-G ^Li oLcjVI -caJI (d)! Aa\j .iZi -till 

>V ^WA <<j \ _cala CjL^.L^G ^jl VI tdllj (J-*-d 

II j sC. A all 1 ^ ^_ca ^jA ZjJt dj 


(5^* 

1-^—id ^jLaVI c 
J J$ J-^ 


CjI _alikV ^ lc I oVl_aa_ 2 y Ij JjlL> ^j) ^ kj^-oVI 

cdJVI ^jA olj^l <- % IA ^ (^jl-UJJ Lo ^j-OClLG (Jj^.1 (j)-0 

.<->jL^gVI ikl>il 

(jC. Lck^£- CjVI ^Vl j Jjcsl call ^LflJLsV 1 ^js~i ^ ^ LojlSj 

CjI II ^-Q-IjlII cJccakll ^jl 4Jl_ca-c ^“^LlJ Lo LJLc. _cajJI 


dJ^Ji LS^ Lfjjj-* 3^ ^ £JJ -^ LS-^- 


THE SLS IS WORTH BUILDING (*) 

*uj\ ^aL f _<_uVI :the “Big Dig” (N) 

. 6 J-^di.1 olo^/ j\L 


\aA ^ I ^CC^.J^fl ^J-*- 0 J-luJlj 5JJaMlI <JLjLckaJI 

^jkL-yJ 1 £j_call jJlC. .<Lak-yj ^j| <JI_cuj) jl jLccal <j^-OJ 

^JLckj^fl ^_cojj CjLII jlkal J-& 5Jj_Alll <JLjLckaJI CjV^jII 
. tl*i 11 jiiK 11 1 ^ \\c. ^-tlcoj ^Jl 
jy^JLCj <V-*-S Ijfr.\~y*l I (J_° Ij- 5 ^ SLS 4 -OJ)Li \*\W ^jl 

^I^Jak ^j-o I Jd£.j ^ L*J I j 5JUJI I_cala 5Jl^J 6jL^ 

^jJI ^kj^-oVI _ ^-oj^JI ^j_o <jlcLjjlo ^l^Jj caj <^Lckdl 

(^£jldil ^jlkLlL <2014/12 _caJI <<JLO J_JU^ c-J^cl 

cliJ_ca ^JlII ^dlLs <Jj_ui^ 1 ^ILxkVI 3~° (_5 ILkJI 

^Lckdl _II <L^.^jl4 LoJjlC SLS ^\j|jl_c<sJI _j £_ckja 

_caJ Ij) Jl j\$ io o l^J-kJl iclLaa_ouLsj . J_iJLjJI 
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.OU^ruaiV)j uuiJI jo Loilu y CiUila £o<aJ (j^aC\ ^isA) £la\&A 5jx (y 4iJ^a Ciila 4J| j^juUxa Jlat Joxlua 
4a jJ JLixJI £_i y J I Ajl r; -W L-^jLsLa Culj)tn < «iVI ^_Lu jl (j\ nn\\ ^kA) «4_xaJI 3 ilc» _J j_SLoj 

ja^J < joall J&cul .(j\ Iin\\ jL_)_u\) <bUI in jaU (_£jJI 51 ^111 41a y ^liai. ^ ^ "' ^Cll 4J^I 

.g-LA 4 JI ^Jl SLS 4 -oc^KUI 1(3 I a VI ^jJI j^j^\ 4 J^i.v<LLl j^jjSJI GLdl j^ 5 julis ^.CVi 4 J 1 


<J^_ALU CjLJI ^J| 4ji_cojJIo 4_oJI 

o^j—^ ‘£^4' LS- ! ! 

I. W). j|j_oVI ol xlLaa^j) £^Ls_Ju^Ll 

* AA 'JLJJ . 4_oJJ £ J-O ^_lc 4-0^1 ■ ^ l Ac. 
(^jJsl SjJJLjJI 4 jJI_cdVI CjLJI 

C 4 LqlJ Ja-dadoll <1-dsui! cl—Ij 

CjLLlj Jj) ^jaal \ I i_ u^wj 4_soIjLII 


\L* \ 


<dl_cull qLol^-11 


^Jc ^^laa s ldfc_$ .<j-qlLlJ 1 CjI J_jLsJI 

CjLa^^UaVI J J-*o 4_lLa ^)JLa.G 

4-Jdll 4_alia l^iajj .4_d&aJI 

Jl_<-ujl £olaJ_td l^oLs G^joS SLS 

JLojtlu-uL jjlsjJI Ldcl! J| cjLo^_o 

£jC* ^LJlju-uVI^ t l^o ^alaJI LaJjjSj 


<jojLa. _lc ^GllLlI t LGJ1 

Voyager J oL^ o J Jil ^cll 
.Galileo ^jUISj 

jLi_<_uVI] <jjl_x& S> Jj_ sji j 

3 — y l ^l llj Jj okll (Jj\ -JG-loVI 


_i_u 4_*_oLa. _jL-^adl 

_LG ^_Sj_i_u SLS <_oj)lV\ll ^j|» 

\ ajllI I 4_c^^LII 6 j II 

ol^J- LJJ Cun 

^Lo Lc JicG ^ S yjuu^ . <■ ^ < *a j^ (^yJuu-u 

((. I 4 r> <1_\r> lc Cj l 1 I_L \\ tCs 

clt 6^) \ ts~> a 11 Jl_ jSjljVI J J-o ^_S_Lai 

JU Jl 




/*^_ \ . W tQ 


, I 




I^jjlla^. oI^jl-vj £-jLojL» ^cJI < ( ^ < N a<> ^I^L .S> JjLJI L_uIj 

Ij J^y^) I 4 La. (g jJ I J La. J j^a. j-l I ^ d j ^-ail Cj I _o_$_o 

^ < Ujll ^ SpaceX :4 _jloj5L^>JI 


_ LJjLj . JjlSj ^jjl -paJ LIj^Jua 

j^juaL-aj J-o_a*-J 1 Lu_ujj(j (jCt-aJI (_^jJI c-xo-uJI 

. SLS ja_Q-> 


j^jLa J—J-oiil uJ—^ 

• si>^ * ^ I p. L-Acll ^ 4-cLl (£ %"\ xsj 

SpaceX 4^^_JaJI 1 co-aJ^ (I j.a» Lx3D^^ lx $^ ^ ^ ^ ^1 

((. l^)-)o^ 4_LtLa^ 

V J_> ^^ ^^ * 3 ^ ^-o Lo_> d t n II ^J\ £\ s 

4cl-Ltoa JLa-o ^l^a.VI Slcj-c CjJ^ cJ^ 

Lode <CjL ua-o^jJI ^ (£j. laJI * Gl^JI^ CjI^)Li <_uJI 

.Ld^JI Jl JUajVI ^Ua Jl_-^l Jl ^Vl JL 

(j^_tlo 4 _jlS ^dlJI (^^aj ^Ladil ^xa.lda. ^_lc J \st \ II 


u^J .SpaceX 4^J_CuJI 4-ud -CaJI ^jJaJU^ 

^c_j^I j) ts~i I 1 \x \ \L I^J_i-auo ^-aLaJI ^cLu-aJI ^LUlaJI 

(j^a JdJI J^jjlJ> ^ 1| 4ji <_ojJL Lo^ JjjljJI oLda-ll 

4_ojLi ^yjuu ^j_o 4_G ^jii \1 a .4jJjjJI ^LdcJI 4L aj ^aj^fl 
IJ I J-od ^>-iC J \a \\ I ^ I dd I d I 6jjjiajLO ^ 1 

^JlL lj_A_5 .SLS 4_cJaxoJJ IL. ^ ^ ^ I_<_ulo I ^ ^UU-v I 

^^L-a ^j^Lo t_Li JjLoaoJ SpaceX 4^^ a Till 4_t-a^a 

Lo jl J. (J^ <CA^jLaGJI (J—jL^JI ^j-o JCC J| J_d —sj 

^ 1 *^4 a d J JJ-^ Lo^j . 6^jL*-<-aJI I Ij> x^> ^_o J_<-aa. 
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J*N A S )) :[<J^»Jj-aVI <1_>j, ^ \ 11 5 _!Uj^JI < \ K, 11 J O <4 a.AaIIj 

Jj^.jj 5_o jIaII ol jIj-uJI ^^a J 4^>Jl —<Jj 

5-aj<L-JI J-a-t^l J L^l dJ J^J I_GJjJ . JjJjJ^. (JJjjSlj!$J 

^.LoJjfcVI jSjJJ LJL^ £CJj 1I J^ ^ I Wt Jl «—U^A llll ^—Lc 

:51jIa c q\<.Alj ((.^2 >j^I j V-jJa 4_jJsI 1 acIa 5-gIaI ^_lc 

c^i J j (S ^—'» 

Cy> ^ ^ 6^ '—^ 6^ oJ>^' (&j*j -«j—^ 

Lg-oUlal J—£jjj j-^LJI dJjJI ^ j—^1 

<Lo^_C <\ \\ l i i 1 JC <JJ^.| ^-UlJLJ J| J^-GJ L$-W V < dJ L^jUl 

^,I,*.Ti Jl J*\ g \ I_jjV Jj <5j _<_u-o_Jlll 5 -g jtVill Jj) x^> 1 J_c. 

Jj^J Jl J^-OJ 1 3 * 1-0 LI j-G-L jl L&jl-«-u_o jJJLJ 4 ^Jl\ 1 X Aj I 

j^k I nil dLlj ^lll A3J . Li£.lia \ S £C_JjlJ J%ui J| VI 

J*N g t LajI 1j _o JjV ^uUI J-o J_ J-g dlljjl £-g Ij_ :^j-g 

JjSjj .^a^jLjj^. <4 —jjI j-gj^.VI c_j^J^-!I dllj - \\ J-4-^J Jl 

<dJljL& tl <-<jAj 1 (_£^>J Jl *—' L -^- > 1 * v^^ llj)) :< (_f^_^-ojj JLp 

A3j ((. dAjll <Jt i JjSj CJ' J*^ *■£ I Cj Lql^- 1 I I_o | 

<j3jjla L^jI (j£jr-> <J^ V <SLS <_oj)k\ll ^ I <^-l^ j a£- 

( ^-Lkjj (jl ^y> ^ -iJuuk-A <jV Jj <£ljj-LI ^1\ ^jLajJJ <jj—<_ u 

l ^ Q \ Q 'N.*\ ^p. \ \ \ S\^p \ l ^ <S \ 11^ \ uV <jJI (^jLajJI Jjls l^ \c. 

^IjLc 

dUjJ . SLS <-oJ)1V\U j^Lo I 6 jJ)JA\ o JjI^.C <Loj C.i * n \I LJL^. 

^jjl ^1 j- JaAa (3I^J Jl J^j V (^^lll 6 J-^.j (>lcjVI 

<.—^J)J Anil I Jo-t-s^J I jS-OJ <^_j^JI * )I_AjJJ 

J-O J) Vv 4 Jj_ iIa SLS 5-Ojkiil Jl J_Sjil (J_^ • JjJ-OJ 

jX^JJ J| J^-OJ (^jJI (jxtl 0^.11 ^Jjl-^J L^jI J-Oj .(JXiJSj jill 
J-oaJ I I I <ljla da J. a Vt^-o <Loj I I < *1.tn^l Ljlo 

<jI ^_1| 5_aL-^| ^L^ll I_ j3l9 j eJi j _i—o L^JlS 

jjlj I-U^. Jj^j Jl u.u^kJ dlljj .jj)L\ll (^J—II L^Jjj-oj 

J A^>^k lj|j .^ojj-ll IjikLj (^jJI ^jjL-oJI 1^ la ^1 
■ . Laj^_t_u ^.>.i.lU k_2!^_cu \ I 0*4 \Sf I jl_2 ttlLl j 

ESCAPE VELOCITY (*) 
the Inspiration Mars Foundation (N) 

- djljl<-uMl ^-^1J-3 - 

Pale Blue Dot: A Vision of the Human Future in Space. Carl Sagan and Ann Druyan. 
Random House, 1994. 

NASA’s Human Path to Mars. William Gerstenmaier. NASA, 2014. www.nasa.gov/sites/ 
default/files/files/20140429-Gerstenmaier-Human-Path-Mars.pdf 
NASA Strategic Plan 2014. NASA, 2014. www.nasa.gov/sites/default/files/files/FY2014_ 
NASA_SP_508c.pdf 


Ijj_ <Ja (^jj-uJ <d^aL~Jsl 5 _cJj J_o [ \ \a o J ob 

cjjI ^ 5 - 2 ^. i J.C SpaceX 5^^_<ijJI cjjLc Ski . a^>IIj 111 * a 
I j_a j j^l L^kj^l j ^>.111 jl j cjI 


■O l 

^-0-0 .1 Jj J_2 iJI ^-j_oL<-£^jJI ^Jj^laj ^JJLoj ^,3t, \ iL> ^j-o I 

Loj\c <j^^_o *> _aLL jl^-sl j^.) J_j- 3 2014/10 ^_till) 

Jj 3 djll^ <j^^)-II ‘(£^ _iJ-2^.1 JjlL^j ^ 111 I <dv aL> 2^j 

Jjj ^ L.^j JllJ Virgin Galactic S jJi Jl L^Hj 

^L^-AjI J_o JaAS ^.1 _il 51*^11 Jju dljj <(^^ 1 ^ 

L^kJLo f Orbital Sciences 5^j-cUl < 11 j < JJ_aLc 

.5jJjjJI 1 a^>^II 5L>^. ^ 
^c_>^lj) a^IIj J-q-sJI ji djjl^^JI dill jSjlj 

. 1 JjdC. jJLc ^-lc 5 j OJLJ^-ll l^JL^JI J-o ^^J-ll 

I . <jAjlA^. iZi^j I M*N 11 ^ ^-1^- ^ 

^c_»^-ll 5_<_tju_uJ-c jJjJ_tjxll Ja ^k (^J-ll >_a 1 1 a nVI J-2Sk I 

^jJJ (_aj Jjl-G ^oLl. Jj^-oj djl J 5-alH-o /'^l Jj^U 


1 J■ 


^ 


JjUI dJjJjl (jrL* J-o I^jJSj Jl <^cj^-II <La^_o 
. J4j^ Jkjl J-S-j SLS 5_ qj)L>\1I p Jj 


JaI)) :<JjLlA> JjAjj .dUj 

Lftjl ucL Jj^l ^^-11 kij-o jUxJU SLS 5-cjL>\ll 

5J djLo^-o jVI I—jl VI .^J < sj— a V I— ns** 

La^Ijij IjaI A ^ 11 jl ^Vl jl lc ^IajJI j S-oj 

J^ Jl J-o J^Ajj-o Jj^J Jl J^-^ ^ 5 - ^1 ^A Ijj^Ajj 
((.^Lq_^.| l^">k ^4 <— 


(*), 


OUilVI 4 Xjj-u 


II J-O 6 JjIj <LJ ^A AjjLj 500 J_o 
j 3^j^ 




-Is d) - 


O 


LlU d .4 \ y 


< 2015/1 

R -25 dij) 5 v r> cdj ^kl i i I J_5 1 jl^ ^—^-1 -^>l-lJI J-<a ^ 

IjIj .^llo j^>°VI <dj^)l_ <-jj <2009 ^>l- c ' 

Sk j_ojJI jIa < l JIjjJIj 5_ 


kLJI d, JLl^VI 


Scientific American, June 2015 


<^_oIj^jJI 6Jj djJUs 1 ^Kj .SLS ^jjjl x^> II I ^ 1 1Jj_ 

^j^l dill jl^ <5 jljloJJI <LlAJIj iy^> 131 

o V-j-ll dj I jl <-uJI ^j-k-2 . Ijj-II jLajj ^ 1 5JVjJJ 

Jl d-4-3-^. < l_3LJj_t_aJ I_till a < 1 LoJAj ^-olljJI Ja~\. i^jVI 

.^jVI ^-JUU-i^jJI dJ I jL-^k. J3I.JJ A \ A i-^S\ 11 djl * ^klj-a Jj£- 

lJjjjj -\J-Vtv ^ t n j \j ^"JjL-oJ Iki^. ^-Jj- ljj jLiJil dJljj 

<<JjlIa JLLlCI ^£J_<_U ^-oljjjJI ^A jjj . j-tiuJI J s 

l ^ ^k V xs*>\ ^j_2i. ASj < LjjjAj LaIj-<-u| JjjJI ds I J-^A djll^J 

. 4A_i-6^ V 1 d 1—^4 4 Q 4 L 4 4 rj < <« 4 

5 x^a I Sjtj_<_uVI] <JjjA“Jj_I_ulJJ^. .J> Jj_A 
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* *1 

a.,^a^n q£. ^ j>A A-GA\ ^Vulii 

,\lA ^ ^ -^-A x ^ A JgA\ a ■ ^»W a^^AW <^A j^csa 


<lJjj-® v > 


^. 4 ^j^\s I — ^4 c l1 ^ ^^J-l1 ^ —i^. 1, (^1—t ti ^ I dU 

<pack d ' a ^ * 4 jjl» ILoj j-o JJIUL «V» 4 aKJ « J5L11 

^w^_Lc (^jJI (-jljjJI J jl£. Sljl coil ^^_Loj jJb lo£ (jxjjJj 

(JjLjlIj <jl 4 jI <^ljG> Cil=L^.Vj JjlLcuI 

4_GJii^flj 4 jljIjl 1I <_J1_jjJI <j)j (jAai £_a L^-claJa ejl_jjJI 

jaIG V ...5jJH11 j iGtlll <Gjll ^jl_!*j) subordinate 

^ G cl£j dominant uuj j ^j I 

<j| .iljjui Jd^fl ejljjJI _lc 4-oJ_oJ jl I j_ijJ x^>lj 4_iLul 

^,\VnI <<»jil^JI CilcLa^. ij^lS l ^ (jxuJ dljJ-coll I 

t_jiKJl £_c 4 jmi G ^1 J^G Lo Ijjlj 5 cujjijil ^j^l^JI ^jl 

1 AAj 1 jJ-Guj . dllj JjGG l^ll 

< j Gi dl £_c CilLaLdG 4^jLJall ^jl ^j-o 4 jI 

. 4_1jl3 i,uvi Lo I 4 J Jll, (jl <iL>L_uJ Jii < Jjjj ej^l^JI d)j-^ 


jlVn 1 ^ \k> c _II LljlAJ J_G coil c-ujJI JJ^G v G5\ 

I j_A ^^jI^GJ jx,jlll (jl_^G^fl ^l<al (^1^1 jj«-JI L<3 j Sj _clj^l 

jjis~T\\ ^j| JjU.1)) : JjjG j^jJI < L? j)j : ik> (^Ul IkJI J-^aJI 

((.dUj j-a£. <Aj1tw (^dl Ijl*-S c G5s 

CrG^UI ^jl £_oj . I—^1 6uU^.jJI < L ^l^>Ai> c—<- ojJ 

^l^j^fl _lAa c c_k^(_<_u (jl^cj cjl-^j ^_>J-^G ^_a lj_xG 

J-ijlH ^JL^J ^U.JI <Jl_GLcj L_klj^. ^j_C 5_COjGu-ail 

6— ca ^ J^ Jl^ l 5^ a>^j^ ^ f^' ^1 ^ 


FROM WOLF TO DOG (*) 


Cul^ dd W ^ LC ^>JI t—al Jill I ^ ^^jlIjG Cu5s I_pj\c 

4X. 1 1 ^ \3t _ < " U ^ I 1-^) l.ftC I 1 'Wi i 3( A^”) 

. l^-JULi CjI1^1jl^.VI LcLcj CijlS < Ijl^Gj ^LjJ L^GjlCjj ujjlL^JI 
jXjlc ^j- 0 ] <^^1J-G .Z> dljJ-caJI illc Ca-^ 11 <2008 jxlc Jjlcj 

J^.1 [I_t<ic\ll ^1 ujjjJI 

LJS (_iKJI J«/v 1 (^lll Lo» Jlj_call <jl^VI J_t-^jj| 

^-Jjl dij-k^-^l U-i-slj-1 <jSj-ll Ij-A (^Ai ((SLljJ t_ulllj 

JS <ej^l^JI £ja ilill-jAyi Ij ejlGjJI <j-° Cj Icj) c c 

^Jj)"s ~s. GJI ^.llj .CjIjIjju^. <JU_U J) (j\-l l^-JLC 4X.J) c 

^_lSjlouJ 5ji (_uL_u 1 j_clji ^-aLgJ c_j!^JIj ejlGjJI 

(^j^-txiLiJI <_JjL<G j,^V\I l^JG I J_ojG_f_aJj L^JULfij ll^La J-C-^G 

^_c Cj_gIc. ejlGUI 6j-A (jl .dlljjVI JjfcGj 

< dq« 1 cdklL^.1 L^GI *21 <Cjlj) wn ^Uii a c CyIcIjGj ^jA,\^>.LJI 

. 1 S I < 1 \ I H \ 1 A 4 1 C 4 t II A (JjJjLU^ 

<JjILJI _1^. jx^JJI ^j-c <_xLl dljj|» :<^j _^Ijj1> Jj_G 

*_ 3 1—a G-l 1 (J^-l ((• I ^ ■ N kl 4 /J <LjI !V 4_oJ^ Cj~^ ^ ^ I J) I J—— ^3 

6J^_S .^^.111 <JtJa^ _IGj dlG \C. ^>1=^ .dl LaLGG 

.<ju_uIjlc <^j|jjl> l^-J dJj-^ 5-cjL^. 4_i^ 


GUI 




I c Gfs —^.1 6j-c O- 


<dllj Lc JjL^J 

1 4 4 4 il 4 * i 4 /*\ 


Ul 




^GG ^j| dl_ \\a s V)) <^G)jj1> JjJG 




^ iGG dGG < JSutlJ I I Gj-tGLij dla-c ^jVi \a \l I 1 

((. V 4 C K JjllLi (_iKJl Jjlc ^ o'jf^ tj\ 


J^.1 ^"^-oLa £\$L} .— < -‘* t -° H-Gb dllGJ <^jl»G1I i _dUI ^xljJI ( > _5-l £ ^5 • (J I <: '- < -G lT i ill (_^dll Jj^l ^^3^1 U^*H 


. i_iKJI ^jaiLGL-u! dG Ja^i^ ^Ul (jl^llj cu^jlll J_<a2.j 11I 
4i^UJI Jj-cG 4 jGG Jj^. Uj^fl JGju_u tjjjll &Jj& Jlx^lj 

.4.^^w.^Ul (^GlaalII 4 S*2Vl i—d5dl^ ^jIaaU^I (j>\_» 


^ .Lokll Jljj V C^JI ^J-O Sd,dc ol^-JL—AAl 

. GGj dll j 6ic> I 4kjG 

G^L_ui ^jGdl dna GjJI v.\^. oLujI jj clli 
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c-LolaJI djjjj .Cam?, iamWVam nA,\ od£A\ j-Aj I_il 

J^.1 — <-cajGu_ail CjIjIjjl^JI d-L j-uud1 j(jia Ijll Lt-aal 

^fl — jdl JjLjulo ^g_3 ^jj^d ^Lda jJ_oOla ^gJc Jj- (-OlsJI 

jJlj^ ^rd (JSV £“ Lo_<-aJJ Llo^J) ^dJI Lo (jj _SjJLJ V lj_IIjLo 

^d^WI (JjI aj^ldl Cul^ d-lj £-OJ . 6j_cuVI ^g-3 lj) aAc £OJu-<ad 
. l^lual jJl! dLu& JljJ ^ <jil <d_ajGu_all 

* Laid I <^a-L!l Idk l_3Jj (^jJI (j-ij-aaJI Jaj 

<e-LaiaJI J JjLI . ^jGs_»JLJ 1 s jj _ ci\ Ja_Jj_i 


j\ \\ A \j CjLsI I nV\l ^J| <<ju-^LLI dddl CjI J±- 


^jl ids lull Jl^3^fl ^jjl&JLJ <43jl> (jVI Jjdl 

*LiGl ^.Lia a ^g_3 ^jVna t (Jljj V (^dl ^jLcjJI add! £\JJ <j-a 

I^J-i^jJ L>^ \ \ \ a i j^ K 11 I ^j_a 14 \ . VI 6^^ 11 ^gJ Lo-aui I <. Q i ^ \ 11 

^yjajILLa ^d J (j-° J n Lai I <djJJ»_cdl 5 jlJjJlII d-Lail ^gJI 

i^yj I \ \ \ AitVI i I J^Laa ^ \ Ls d-lj^ .,_3^^a_A ^.1C 

j-*_s (jxuJj ’ jcoLs*-I d u<~> <JI ja V ^jL-aiVI Lajic 

. i^uuu^ I dI ^j/^ia s £"^jJl 3I La^ <4_CI^^J I ^ IC- J a \CI ^) I 

Lj c_jUdl L)l^ ^1 C5** LS — 

^j_o <£,j-O-^a L^l S-La_3^ 6j^.lJ 6j_a dJ j CjJ _J_3 I jl 

^jA a n sLlLo ddc ^]/Jl^.LJI Jj^3 ^.Li <iju_u^fl 

JjVI ^jjJJl^LJI _A ja^3_>j . l^jLdL*-OJ IJjJ »J 1 ^ \cA \ \ 

jdldl ^L^jI | J-jlo^. ^3 JJ^ldlj oLa-cUJIj t_3_a.till 6jLiJ^J 


(r) ol_LdSJI OliUd- 

4 a vjsll «_S l_Jjil J c_j^ldi <1_1JLJL2 


LO 4j j) La 4 i_ul^ jJ 

CjLul3lII ^g_1^. Ij_xiLaJJ 

s^j , 6 VI ^glLa. daLJj djli-o 4 j_uI^J ^_oujLj i3-U d_sJ_dl^ 

I J-"V ^jAJLi^i g-1 a la II ^OJU-OJI_<_u <CjI _cul^dl 6J-A 

LljlLs lj_o \ is*T\ I l^_L)^ia ujl_jjil Cj I J-> (_T^ (J ° 

CjLiLd^fl ^.T\ X, i 1j . i d\ JaJu-dLi I j_3jJLJ jd jij ‘4jLaJjiJ 

i_43ja,\ a 11 LI ^Lilll jodl c-U-caJ di-cu^fl 6J-A 

.43^}LaJI Ojia jUj cdt \ a^> I Jju <^jddlj j <tnll ^)3G_s 


'd u r; -v a ^jIjLJjI 

JjlS Lojj iljjij^l 6jl_3 ^gJI O-iJjdl <j\ _tjjijVI J-t-aj LcJjlC 

^j^.1 UsLojIj ^jLojJI e_j_j>jJI 4^.lj <di_ uj 45 000 ^^4 

CjdljJLa. Jjl_La ^dl ^xAll eddl d_lj ^g-3 Loj <ujl_adl 

^lidl Cdl^ ^jLcjJI dij J . Jjlo 6j \ ^11 Jju-dl 

da a^> 3 ^g_3 LalsGj L^L^i jji^^I ^lj_i^fl £ja L^_jI CxlGI J3 

jLldl ^Jl L_culjjl j^£. cj jdiliil A\\ecamd C^N—*d£A\ 

MIXED SIGNALS (*) 
hunter-gatherers (>) 
canine fossils (Y) 
mammoths (r) 





























2^C Lisj . ilud^JI ^dLjJI <J^Lu £y& dJ_cu_J Fido 

<l ) ^J-C 2j\jjj^3 ( j\ _Icj) o ^ ^ ^A 2 /_C^jl1I l_3_\ is\ s dUd 

. ^jia^ii-^ 1 4 j I ^jAj_aAj *_jjlC l_aJ_ UJ £y& l^d^il J_£j 

Ljjj-LlL <jloL 2)_c jjjLlII jj ^aJL] < u J J R> Jj_ 

<h^La S^jA dJj^ii cul jLs j djiL)) ! jkd> I ^jjj j_l S 

djLa Jjus Idj^kj^a U^l <^£dJI ^dLjJI ( — i _SdJI d)Li 

<^jjj> JjLLcujj .((4jlo (_J5sJ 1 2)3 <i)\Ju.,jJl l_sV1 

< Ud3 > 'L* ^ij -((^e-x^x^a j_i£. dll J 2) I 2>^i» 

3LojVI - l_3!}LajVI 4aV_c cu^^ILa 1 <u1a^. 4_i_ul j j Jjl 

Ijj di Llj-c 30 (J-U 2)-^ ld^.1J cjL I LJl^J (j\ j 

YLOS oLLl^. — jU 11 LLJI < tTsll 4 L ^ ^a <_i_ul j j 

.6jLLlI 6J-A lJjj J-Tp Genetics 

Sjj^JlLI J J$ ^s. 11 4^jui ^jlS | djt^Lo J, ^ Iti 2)1 ^j \a 11 dh°J 

dA_l . 4ilkoj ^jxiliui (_ul 2 )Lj Li-isA A A i I^ (J^l dh° 

JjI 2>^Jl9 . 4_dl^_dLO 1^31 4A_>1-<_aJI djLuljdil dJ^p 

>2 

ujUjJIj rds <UjljlcJI ^^jijaII ^_L 1997 ^.L ^a ^j^.1 

‘*** 1 ‘* * ‘'‘I dS (_jVkll I 4-<_ul^d-!l 6dd& 1^ <4_»dL^_ll 

dJj3 A Vl t , JJLJ LlO dJ^)-d.Lj *L<_ul^d dJ^)Lt>|^ . <1 A i I 135000 ^_J_JlA 

d)l ^Jl < LUJL&J <C .J .O -S. 1 I ^j-o £j\jl^.L!I I ^jlS 

^j-C j-tlu ^-2^.] ^LLis .ia_^j_duJI CjI_Lj di 

jjk.L ^a <ji_id^JI ^_11 lid <\ \c 1500 <_ < - <j ld^ 

tj\ 6dA ^A ^jjJt^.Ldl JjL. ,2009 

2h° ij^l j^ i -^1 1 ^A dJul^. (Jjjljuui-<_ul 

2013 <ju_l» ^a ^L-L11 (30^ uj^ dxj .<3_t_u 16300 

icudlll <LjjjVl (T) ^_ijdj^^.ILI Lulj^JI SdLU 

. 6d->d-2sJl L^jl^jjisi ^d_1 L_* ujtjdJIj 4_l^Jj-c^l _llj 

(]/-» L JjA Lijjijl ^A djt-JjiJ ^ j^LJI ^j| 4 j_<j 1 jdJl Cd ,2.1 j 

.^L 19000j 32000 

[-Lj)L^l 4 jloL 2>^] < d)J_G> jd>1^311 jjJL (J^Ajj 

Lljl-S-LI ddAjLc ^_°^L>^ 1^ yj^ jsjfel_<-u (^dJI 

^-C ^C^Jl ^ 1c <4 Aj 1-caJl djLul ^d-11 i j 1 <l. J^l^-11 


ilj 4-iL-| ^Ua£.| 2 


djLuljdJI d)J. d^AJI ^JJLi 
6^ a^*> 1 a 3 1^ 1 ^ ^ 


sdil 


2009 ^ 1997 ^L djLul^d ^LL*^ 1 <dx3—*^0^^ CA-* t ^ s 3 

^_Lj 4jLid^JI ^_j*UL 11 lid -LLs ^j-oL. _ujj LdLl^l 

JjAJJ ■ £dJd ^ 4 jaIjJL^. ^-21^-0 ^ya oLulII (J^S djd^w ^ dd_ C. 

djlil^JL^Jl jxl dLXt-uLi 4 K, a nil 6d-A ^LaJU_uJ V)) \<^ j ^ jujj ^> 

<dx3_cujV> .((^_coLLI jl3\ll 6dAli^ isAA 4Ld^JI 

4_jaL jJlC dud^. (—.iK lid (^-L ^d-alxil djl_culjdJI ^jl » :4Jjd 

Animal Wise (^) 
fossil (Y) 

the mitochondrial genomes (r) 



- 4iJ£U - 

M\vgm\a VJ\ove\\ 

JJ)WA\ £_A_id\^A Aiaxd <2j^—a> • CxHj3^ O—* ^dL “dl\i <0d-D *^> 

National (^ddsjJI ^aJI j Science ^ l» II ^ c, _‘-“d 

^^^ ^4^>.»d^d • (Sy 1 ^^ oV^i-* 3\^-^- L -^ i \ Geographic 
.20AS ^Vc. j.VA\ Cvo\Nn ^\li\ j\^ 41jdd ^jJI 


^jVi \X 1L> d iVn jaJ ^jJbj . IjAjjaI JL L j -La cuj^fl ^3d <-juJIJ 

J—^ <^b ^ ^ 

4jlAjjJsI j^Lali-LIj 4 \H_cuJI ^^LaliJslJ djLsliJlj 

1 j) 1 ^j-sd-11 j_duJI dJ_cuilii dij .dJ-Jui-ll 4 \ iJ*i & ^ _ Q 

J(JJl1Ij (JIjJlIIj (idJ-^lil — cadJ 4 cuJjaJI J^l ^yC 13 vd^ 

(d_>JI dp-lb >d=J'j ^ 

Luj ,i_jlidJI 2)-° Ldlli-A 2)1 _u 3 ^ <(jjj-sLl1I 13-a 2)_® 

.4jij < M J1 dJ^Wll JII 1L ld-i 11 e-UdJI (J_<-»ji 

2 y& dj ^2>^l (^-L ^Li <6d-idc djl <_aJ ,^LLl 1I ^iilj 

2)L ^3^1 1*^ ‘genome (aailj^JI djLM) fkjJuAJI 

2)1j C&msAupus >iuA.L^Jl ^dL^jJI o-ddJI 
^-Uclj jjLl ^dJI j-A 6d^>j canid 

&d-& 2)1 2015/1 ^_dill ^a Ija _Lu£l 4j|jjjJI ^Lk 2)1 VI 

£ Z 

2>a di"v3\ dAA .4_lLaL. 4 _L^Lj 6jIL 1 dJd-o_t-^s ^_ill «4 AjlLJI)) 

iml ^iJl c^Vkllj LdLjJI (_jlid.ll 2 a-» jj^LI 2/_^^311 

djLuljdU 4li^o dj)jLil ,their DNA ^lid 2>o %99.9 

lj-^3_cu-a i)^£>^l (ju ^j)2>iJI ld^ JL Jl2)-> Vj .^j_IjVI 

I d-A djliui^ JjAju-uj d^-i-oVI JjaJI dild (_jlidJI diL ! 1 d-& Lsjj 

L^jj^s- JL^. ^a ^cljJI t_j^L di_iL LS (_jVkll 2h° 

4jll^JI I^aV _(_ui diL ^iJI 4 jlLJsI (_jlidJL> ^jl2>ji LjIa^aJI 

djliljJL^JI ^dLi 2>° %3-2 2)lj djLL^ ^A 

(Jjl^JI 2>a 4juu^JI djl_cL^JI (^-Iji _ Lj diL 4_cojjdil 

2x>l^UI j— di jrb^VI ^ SdL2>) • JjVI 

CuYYewV 6j_ua\jtX\ i\-lTsi\ -k ika 2)_ 0 6 _dJI dd£- ^A 

j_L t_Ad ^ i< tit, DNA lijJI (J-ojLuj H La^VoVo^y 

^A)) jdJLJ t Ij^juu-u 2 y& b cJj) 11 ^ 4i . u, 35 000 Id^oA 

jtna" ^lll —II 3d ^jA ^ col di Ii-^ 31 (( J^—dll 

^j)2>lJI J)A^_cuVI (_J^L (JL 4-»Ajij-ll ( j-ii^JLll Ja^L^k ^A 

(.^.diJI ^ j-ILI 

uj3dJIj genomes CjLJ kd 2/i dU 

Jdl4Jl (_jV^ 4_Lu-oA 2)t-» ,2015/1 a Till ^A j-di (^dJI 4 jl^JI 
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.<jVI (SJ ^' iS ' L5^ £dbje dl>l j-o VdJI (jj'iyQ JJ (j(J—ldd l^l£ ^Jjjllll 

L^J^_3 jJOJLJ j| JCJlLlIj <JLO JCJLJ LoX> fjiJLsJI «>LiG| *kl^a o 

( ‘V^1 objlia ^ ^|_J; jSJLl ^ <^| ^1 ol ((.^n^ll 

^ ** 

(JI^)J V < ^JJJ LiJJU-U 1 ^JLC^ ^jj| <L <_uVI ^j| £_C . 1 0^0 d*-0 JAS ^dll ^jx>Luju_uVI ^jl^-O l—SjAJ 

£_odiJj AjUlAz <_oLc 6^^-S JV\ (■ LoJjlII jJ ui^Jb <^J^J-jUJ^> ^JjLOJ \ 1 6j(J) IS~1 11 £tJLwdi 

Lojjj .t_j^l^JL» <jLuj daV-£> (JL$^ ^Ld da cl)^ ^^dll \S J) ‘ “ * ^ ^j- b L u j <(^JjIjLLIj^ .((^JIjlII *Uwi £_culj a Vi \ ejLiGlI ^ i Vi \ n» 

^je Vd^ jISI dd Jjl_wiill Ida ^1 l xAji £y> (JxlJ (5>^VI ^IjjVI ^l»_o cJiL-ul jLlIjI ^j-o ^1 ^1 Ida 

<Ueljj.ll ddl*-odiJJ j I GA-<-ujldJI jA> } JjL^J . jG^JI u>3^f ^ildj <Jd J-& J'^-Ullj t— Jjlo A <djUu-ail 


. <JjJjVI |_dlul^ 6jd_ wjlII 

JU> J£ ki 

4-t-ajQ a ill I Cl) Id I j) v^. 11 j-° (_£j-^- I 

d-OJJLJ Id-) jl JJLj jLwGVI jJLc 

U* cT^ 

^Jl dlld IjJ-<_aJ V^j^J 

_*-oLi. ~ j->dl \ is*) CjI _* .on o 

jX^GldLsV Ij_ UlJ 

CjJ^.1 oi <0—ej> Jj-^fj 
IjjJI (Jj^- <lLlij^ l^_> ^L£ <L-uljJ 
. ( jLIajJI ^j-c ^ j^JI I J_& CxQ M 
^KJI ^jxiLjUlL-u! )) ^j| 

<((4jlC-I jj_!l Sjj_ill (J_ lS 

cj^ dllj J\ d—1 

V J_ciuuJI ^ 

.<j _<_u 18000 32000 jjua Jjls <«t^A-*- 0 ~^jjL-wa 

■U a nj^fl CJ I da icIjjJI ^j| ul^JJLJ^ 

La^jaj 4\xii 12000 

l^JL^^la _ill <ij_cu^fl edl_ Jjji^VI Ij-A I_Jj \x \j 

. 1^3J) \^w 1J C J L ^\ AJ <^3)jJlS> 

sijls-S j Sdllj ^j^S-oLiJI “(jijjLu-iaJI dllj (^S-S c ^-LS 

1^31 ^jl ja^Jsl ^j-o (^dll — (^Jj^l Cdld I-o I j|j 

da — ^j^IdJI l^lo ejljkdll ^>^1 j-d^ da 

S^VI ^Jb LoS 

£_oj <<3_<_u 7 Lo CMVIS ^jxtlaJI JjJUij 

I L-ddllj <Cj-o^Jsl did dlj-Sl (j-d—3LJ ^j| 

V <j1 VI <c jl_wdVI jMxo d^-o Ja3 ^1 Ldjil ^ Cj _die 

^1 ^jxiIjjlL-uI IjJjl^. ds J5IjVI j-djJI ^jl (^-1^- JdJ ^| jj 

uddll<_ vK II^ ^jLodVI £A-* <_dVdll <iV-*-ll t uVn jdj . L^jlo 

Ljjjl 2-UJ_zdl ^jl_^dVI j_wilil ^jl JAJ V| 

CLOSE ENCOUNTERS (*) 
genetic heritage (^) 
geometric morphometries (r) 



J^ \ l^Jj-t-ol 

dL> le I <^j^_«_u^V> ^1 tlj>^ 

_<-u I 2h° Idaljii^. <_kll^»o 

dluaJbl_<_u eddll £\$-* 

a* Ji ^ 11 13 dj) ‘"<->^11 ^_JUI 

dbu^w (A C^j >.U.^wjJl (jj j J 

da jjijLdJI (^j I <dj— UJ S^ > lA-^ 
jj-d-ll ^ ‘2^0-° d ^ -i -d jIL-al 

J^-djJ . Ljjjl 6J-CJ ^dVl 
^jlsL^. 1 _ad <^LdJbV-l j_do 

4-J>jJ)fl J _L^J_S ^J_c 6j_did 

LlijJULJLWJ (—Jjd J)\ ^>.J dL_cud I 


^ LlwJ 4_uj^ ^jLi. j —^jA wdS :^—il^ (j<l l~0 

LaIjij ^ 5 ^ <cjL-^ jJI J&Jli J . J^dj fj jVI j-K-lu L_txLAlil 

.JjLuaJ^l 4 tn ii <i i ^JI <ji «‘i \ J| 

,l VI . 


33000 j 36000 JI 
d3 -U \l^. jt_ <(dJ _Ld 

dj 2h° (j^jldui_cul d->VjUJ <idi_ wjlo dl)l J--j>I 




JdL 


<^J^_WJ^V> ^J^idwjU '_ 0<H ^jxid 


V Ia_V-^J jJLsLi.VI _wdll ^J^dl is~\ d II 

((SdJ5lll ^31 ^j| ^j_o)) Jl^wJI iid^-VI 
-ul JjJ (A J^.1 

^_j| :^)->jl \d II <Li_uljJ (J-Gl*_wjLwjI 6^S^Lwjloj 

VdJI I_Jj diIiV> II i_sW J>cl_du J_V1 \ T_)J_°jd» 

<^JL*JI ^Lidl ^ \ ^j-o ^Ij-^l <d° ^GxJddllj <dJ_iJI ujlGdllj 

^.UslsJI ^jjjI id iJ->5 Lwdj| _<_u_>J 

<djl=JI 6JJb del_<_u3j . (Y> 4 t wid\(j 11 3iK < fill djl—txildll 

(A II ddUldiGl Jdo <<jul*-o ddl_Lwi ^ \" 

c j3d^UI ddlelj . jljGVI ^.Use djldl J_wdal ( J l j _dild>j 

j oljjKIl snout ^a-hA Jjd ^^Je JjVI ^lliL Idl_<_u 

.v__jlidJi j£. t I I a I * i;i y i ^j_o t j l-i-iVI 

jJL^il L^jldlj J t-dal VdJI ^.^Ld. ji.le -tluj 

6J-& ^ _ddj I <_.u-vjij .ujUdll 2h° Lol^Jjl ^>^1 L^GIG_ 

6J-A | Lo£ -jb^l jjj-S ^_1J 6d^d_iJI <—djlaJI 

^j-o I «_d5dl I ^uUILwjI <G J I Jj^ld L»_o ^^jldl 
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i".la, r."i< a 


(*>. 


:> J&AA jlj 

Luj^] <(j-»j> j*l2 o-lSJI *Lu Sjlxl J^I 

^Muj) 4_ul j_dl oMsJI fjA ^jGJMcuJ genomes (Lill jjJI Sjlll) oLo j.ii^Jl J—<-u-Loj 4—uuljjj 
(dingo j^j Jlj basenji ^Vijm.UI 


CJ-J jj| j —A 4_lL^o JK „< i’ll 4 -jMjj 

Jj-^i u?J* <j-4j 

I.V..>. 1J .OlmltKli 4.lu/^4 (3-d J—^\ 

datadLLi 4_jI dJ j 

_II «_!^_luoU * 

. Liuda. dajj_b ^ 5 -dJI boxer breed 
<4 Jj ^ls 3 jaiJ ( jj_l^Ldl j2*ic) j_LI 
da. jld du.t^JI ^jL_o jj| c-ujJI jl 

dad^JI J-al^ll) ^Ld3 JSJ .o-KJI 
^ 2014/1 ^-JJI ^5-d daj_Jd <^dJI 
oLaLoJI — jUII <_oL*JI «lL^_o 
4ids jL II dla duls PV.OS GeueWcs 
Lub j&lxa LLun dLdA Jl da—a,jd2lj 
j Kl) ^^-Jl ud dll (j—o 

jad J±2 4-dX|jjJI £j^dll £d—» J±2 
da i11 «dJj ^-11 4jLal .4*1 in 12 000 
JdL& ^_3di Ojda. 4—txiljjJI 

odA jjLyui & ;1> ^ ?y ; ' 

• daXjidj dadtLu (jl dXJ CalxjaaJQ 
da^fjl-aJU ^.i u 1 n 

.oiSJI Jual jUJ 


djjdid 


(jdj-dl dVI 
4_udUI 


400 


44 200 - 45 800 
(4£.Ll^) 


^lx=JI ^dUI Jdj 


1 


cddl 

jrfMXI 



-300 


200 


100 


20 


15 


-10 


H*i r '' i ^ 


ddl ^adl vddl 

ur\ u ^J 


uddll 




. A_^.\d\ cAl*dA\ !j\\ \ aVv. <' A '_-\<A\ aaA f<-. ^.-y-y ^AVvi i n\.V> * 


j^k; cjL 


, 45 000 Jk 

Of- 


I l n k VI j) CjLjuKJI .. i 4_I 

4_Jjj-L^.1 da^l ^. ta 


Cj a 


J1 11K11 LalJLi _JLO jd.GJ .iijiji j 

1930j 1894 ^-clx. o4ti*i^dJI 

j J-O 4_aLlc s 

27 000 La^-oc 4_lLi jj: _culc j 


iPredmostf, 2L 


(^jJIjljlII jLlL^.L 1959 ^lc jjlc ^.12 

l^dl j| J JC_JU-OLjJ jjJu J JLXJ . I-Ajlji^l J 

dU j £-oj .^2>^cl j j_<-OlS| L^-cj 4_i-^j) 4* ^ L^_jld JI j 4_ 

daJdJ-duj .JaAS dJjhnll Cal_ lujI jdi (j^-o^ jLi ^LoisJI 

A Complex History (*) 
the silver foxes (>) 


Becva j ^s j-13 I_^^13 

. dh i trd l 2^° cr^J 

^LojaII (jxiljJI ^-1^- 3 '^^j 

jX-cul 4 qJVill I^3l_oj | j cjjLc 

4ju_oj the Gravettians ijl .uil j£JI 

<jls11jJI jI2VI 4jl^.Ij 4-ju Jj j_o 

. I_cojjAj La Gravette c^l jSV ^_ 2 

^jjjLlx^ dh_JjjJI ^jJjlLsIj^II d)l^j 

I j_b2 «±i, . mammoth Oj—oLdJ 

CaldlJ)1^H 6J_A ^j-° ^^ (j- 0 

.6d^.J J._2jll Ij_A ^j-2 < _ 

I J_A ^ _zaJ_> Jj^IjlLs Ij_ 

L^ld^l ^UsX. _LUJLJj aAII 

L^jLljI <_ij_ lau LjIaj <jlLJljJ 

.ejljjJI ^jJI2 1 Idilj^ 

daLuJ jLII ^ I^31 ^>4^1 da 1 nK11 J_jloj j 
J <da^-olil JJLJ jJjII lj_A ^_2 
.<LLl£ ^a^LoOk. w m Ij^Lali-a 

_^.l 11 _ xj dll_lA ^1 

LoLala 4 i jujlj V daL^KJI 6 Jl^J 
<_Llc] <^jdi^xaj^ .M> j .^jIjjJI 

^^111 141 j $ x 11 2h° j— 

(jl)) _ uj&J j-> ^j-2 4 \x \ ih>ll jXjlsJJ 

_Jjj 4 ^ h\ Ay A -V ^y 1 A ^ da^-J dll_ 

ujljjJI jjy^Laa^J L^jlj^ILc (^dlj .daxlc 
UT^ Ui^ 

l^J ^jl (d-UL^ 4_a jLaILcI jJl£. dail ill jX^.LaaJI 6dA ^jl 

((. 4 a^I^jLq GIju_uI^ ^_<_u j I ^Loj ^ ±s~i 2 1 snout Ukk 

4jl-vjj,a*I*> 311 dalj \»3ll 6J-A 4)1 (jJd^ld 

<^_al-Jj-o daljh^Ja dad^-j Jdl .^jxiLjoj— cuVI dal^liLc ^j I 

4_ij^d dJ_ 4^jJI ^^ US>$ 


Q H X \ 11 ^k_^LoOy ^S 




4jl^L^. ^_2 J-c^fl 4_L6 j^_ 
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1 ' : 

* ■- 


niWKSfc 


jl jLu-oJI ^J-O (J \J. \ \ < N j| < Jju-*aJL 

61 11 ^-3 c_J- 1^-11 2 /^“°-* (J ^.1 3 )-° 

3 ^ 3)5Lu» :Jj— a3 j—A j . 6 j-uLVI 

^_S jjl-<-<JjLaLI 6 J-A (Jjlo JJ&l-Ju 

<(( <UlS^ jJjj 3*2I oLcj_<_ujJI Cj^I ^.jlh 

JjluJ jXj_ulju ^j£. JLue 6 Jfl LV\ x n a 

Ljjui.ii ^ Chukchi ^_ LlSj-LJI 

jj-aJI <l— jIjj ^—a cLj3 6 1j—*V 

i_K*> A _\^. xA3ll duu <jjj_ -LLxJI 

CHL j - 2 O a x ^ jj <jjJI 

^J_^. I J-O Lo J-S ATt 1 ^ Xrf^>JJ <dUU ejJ^ 

• L^>° ^.J C5-* 

jl jL^LJI J-C J u*S j>t-Luj 

e_u 3 .ll JjL^k. Ijjj—s (JjIj^I *VJ A 

j31 jLJl j \ (j-L- ^u j£.l_<_ui 1 \K 

l«uL£ . 6 jJjUI 

J j\l jU <JLuL^ ^JUlLlA <3Jjdu 
juL. <llc (j£j3 <<ju_uJI 6 J-A LI Jj ^_a 
(_,VUI j I <jLoU_LJJ .P> j 1 x i i * V1 

LIaLII Jjla dul^ ^ lyj Ac. jlLu LaS <<jju 3-1I jl) ^jVI 

jLlx-xS LuJUkJl jl_i_xuVI CJdcl_euj 6 jLll <jlALu 1 I <_jjJj^JI 

J13jjjLuJI ^auj—aJI eij^Jl (J-^J j^Lu jl ^—L. Ojulil 

jjjlLj j-^j^lj <3x9_ UJ S^ > J <(j J J > J l-$3l VI .the Neandertal 

^jlj j < _ cu3j oLJj 3h° J_tJLLill j-!l duu-L3l La ejl_ j3-!I 3)1 

^Lll Ldallll qLulKJI j a jjfcj <canny ^Ldl jl el! 3 j o 

ecological niche l 5 _Lu ^ul j_JLdl L_a ja3 

<j| £_c jJjLu_cull Lai .L^UlcJ 3 x 9 * ^Ljl_ ljjlJ JuSti. 

^jk. (ji a>VJ <j'— ^ u l — 

31 . l^_eL_SJj3 <V\ ^ \ 6 jJJU-oJI ^Ij^JI Lj_<_aJ eLjJI jl^jl 

_uu La jLu-oJI (JLaL^I £_a cjLojlLLI ^a ejLjJI Ldjj 3)1 

. 6 jjuL jLliuc 

^ jeuG_COJ jsJ 3^3)) :<Jj3j ju^fl < 3 x 9 _ cu jV> J 

(j-L. <(,_ jL jJl 3,1 jj-u <j| jLLsu j.<( j is^'h 3 ^ LIjJI 

JL.Jj J-ojJI jk ^ (^ 3 JI < Ai>a\ eJ-U-oll jLuJI Cj I J-> 

LuIjJlII jjL-oLI ^Jl J^-l 3 x° LLuUau 

<kj| jil ( j LjJI jLul_s 0 ^. Ms~i I Cj~ajJI ^-aj .LjLjjJI CjUliuil 

<^c, jii^a llj <j_LuJI 3 ^c e_alLu V ^UjJjJL CjLuLLI ^_a 

neural crest cells (\) 
embryonic cells (Y) 
fight-or-flight response (r) 
The Invaders ( i ) 




1 

- VI o ^ 



Xj_uu 27 000 Lu ijJli I_&j^Lt ^JLe :<u Kl) 5L 

C^a. Aal JJ—u <>M 1 unll 4—>jj(j ^ j mi2t^>9^ 

cj!^J ^ ) 4-i.^e^Vl J^al L^Lujj 

CtLk .1 Xl<_u 1000 oaa 1 (j ~\\ s jlla LaLuj n fn II iii 

.(^^aju^\ ^ ?.Xia^X\) 


L_ojCLc<jlo ^jIjjI ^J_a ^L^uLjjlo CjIjjJlj 
.mink dULlj 3 , 13 j^JI Jla ^j 3^1 
jGl^LJI j:Lc JIj—j V icll3L 

63—A J jan 131—L Ijj_uL 3,1 

j_oju_u_o A Vi s LlL-oLLI CjLI jjl^JI 
3x9^Lih ^Ixjj .Jj—kll 63 ^j 

JjL l^J <LeLjjil LueLaJI »_a_ILuJI 

3)U CjL j <_uj 6j \* is*i LjJL JJ a 

3x° 3x—ILujj^fl 3x9-° 

.LjjJI cjLIj ^II 3>° l-^3l^>l33 

p LoJjlJI jj <2014 ^1_c ^aj 

dll3Li j_ j :LjLa_a <1_u_Lj3 ^_II 

J3l Ijj _c <_eLjjil cjl_ j)jII 

jl 0 ) l5 _iu2JlII ^jJlII LuML. 3>a 
LM3JI 63-A x^Jjp j . L^Lc <_a j-LLI 
^-cLu Lo^-c Ijjj (r) 4— 

L^LlJIj 3 , 1 3VIj LljS-aJIj 3,11 ujVI 

^Jl LL-Ll — cjI _« w^>H 6jj_all 

Lu .( ^ W^»l l jl- 

i. ua i 1 jij ^1 ‘ .jl ^ (j 11 *> * j a ajj 

ol jiJI JjLC <LI J^JI <_eojGu-ail CjLa_eoJI \ A 3 )L < 3 A^L-<a 

jLl V| I c <Ljil 3 )^VIj < uaj^all ejL3Vlj la Lll 

.(julYViiii^Ll <jluL^. 

^ ^j—II jjj Liu—<_L 2 I 3,1 <^jL»jujS> j—L a3j 

^_a <iK jJuJJ < Jj J_euu J-Jjlu j-^Iul CiJ^. V| jA Li ^Ju-ujuJjJ 
<dil3 . j-eiLell CxajJI <L^> o)3 CjLIjjl^JI 6 dA 3,1 

< ( (^j-jerLI J is*i% II — j_A)) !<^j_uj_cjL> (Jj_a3 

<Julu ClulL l^ul J_LLiU <uujUI ejVL-ll 63-A 3)1 JjLj JjJLL_a3 j 
ejjlL <Lu^. Jj^l 3x9^3 La I 43 I V| <LJL»JI jju^j_uVI ejV^ 

^ 

Jj^-j CJjJ-i-o3 I-^3^f «ejV^» -<-ul ^3-eujuJjJ ^ 3 Lu 

<JL1I (JjLj_(_u ^ Icj . juliljLJIj cjLuKJI 3 /u L^LsJI jLulj 


claJI j-L. jjjlsJI <L_aulu^ll jl a^wII <\L^>VI cjlj^JuU iLaj <^3 
. (J_aLJ ^ 3 >° eJjLlL <_elfLI ^JL-uJI 

_ljjjLu V jjjLu jjjjLL j^iA JL.J3 ejV^_ II CluiL j 

j-& Lo jLjj 3x9j3jI jUI <6j^.l j LL-k ^_a j . (_^jL. 1 ^ I j—j| 

^LuiLi^fl 3 )L—i_u^I 3 a-* o j-^LI ^Ulc 3 ^ 4jlL a ^ce^j^fl —L. 

jg-u <j5La I j-Ujj 3)1 J) aj^JI Cjju J_ xj ^j'LLJI J^. I 4 .fl-vA^k 1 

j3l j.s-) 3 )U <(_^jj3jujL> 3 >Luj .LLLsJI ^ lc, Llu I_A^ 3 \ \33 ^3 

L^Lc. I 4 J jjj jLU 3 )_a ^ 3 ^L LoLjlII ^ a Ajj ^.La Luj^ oj olu 
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<JlsLJI CjIjIj> 11 u.iL-yj JluJ^JI ^jLcojVI LoJj-o 

jxlla£. ^ Vj IJ_A .jX^jLoJuk-o ^ _II SjVjJI 

(£ jJI j-o^l < o 1 \ \ K11 {ja a A 2 jlil ij| ^ILcuj-oJjj ^_a oj-aLU 
ca^-JIj J^jJI ^ Sj-^. oU\ KII &J.A ^ji ja — ujlj 

(jxiLlll ^Vj-A ^jl jJ jlj <dilj a ^fwUj .^jajLjlII ^Ls-La LLLj C 

^.IjlLs j-LAJLJ Loj La j-oxLal j Q1 \ \ K11 £> j_A I jJjlS Jj3 I^jI^ I_o_ij 

(jLo-t-iJ LajL^L Ij_oLa ^jLx <^jxillJI <J^Lj V 4jljIj <L^jj 

. <_>J)~X A.r-Vlll ^X-AJ-JljL-(-Vj <_cliV C-A \~X A^^iM ^yA jX^JL^xL^. SjUU 

5-p^j-tIu CjIjaxj ^JJ j-<-u^l ^ t-jljdJI jKj <jl 

(^Jjj S&J <L5 Iu-uj-cJjJ L^PjIj CxoLa 

^_a Lo^ ^UJI l_2j_^. J^ij (J_aH_ c<jlc ^jIjjl^. jrLul dilj 

.< Wrf^qll dl A AlJ IMAA^ii^J eJLsU ^_2 (JLiJI 

jxLsiaj I^JLJJjljj I——cajj-cJj^ J A^i^k 

(JjJj ^1 Vj .((V» l^_al ^ _l^. <lo^_2 LojIJ < j j ^ 

<^l—tL>o j^Loi ^1 ji ^je 

^j| <qUtl-'-X^Lo ^Lju LilJLi ^_1^. 

jl 1 2 Q a^> CjLulKII dixjl Jj 2 dJLxA £_o L>J I - J Lla-oJ I ^jL-aajVI 

CJ^Uw i^^LsJI &J_A ^jl jJ-UJ . JJla-oJI ^_a IasIj-O jI I_X2xl A^-a 

. JJLJ Lo_l2 


i_2 jjuj . ujIj jJl^ ^LcojVI (j^ «LsLAJLail (J jLu <j 3 ^Lc 

^x-cuL^Ij t_2 juuu Lsj(j J_s j ( LjJ <_coj j}A\ < \ n j-11 ^Ij^I^JI ^x-lLj 

^151 ^jjLjui_cajJI I J4J JjJj dlLlA^ . 1 ^ * a <L^jIjJI ^x j,~\ III 

1.2J^^fl ^jJIjljlII j\ n ^.1 _I .^_a-OlsJI ujJajJI ^j-o 

1 \Ijm ^_2 dJ-t ajj. *jua <<j) Q^_2 ^ LoJjlII j(^la <j lLjJI 

< wA^II ujJljljJI ^.lo 3 t ^ -(J^l_^Jl ur ^-J I_ U-a 3 l 2 

a^>Ia2 1 <AUJI iiL^-lll ^_2 j-xjj^I 

^_l£. <^\\ "v\ 11 dl) J-~x_l I 1 j_A ^_2 J2JL2 6J^.I j _ ajjlo dJLlAj 

fJ ^1 ^—•^Ujj (ji J—SVI 

■ ~^ <^_cul_<_AJ^f 1 ^jLcajuVI 3 t Jo ^1 O^-ol-ll (J^Lj 

^j-^x-^xJI J A^» II jxl_ 1 sl 3 lI _Jail ^ILjJI JjJLiJi 


^.LslLJI ^jAaA jxJ (^jJI 5 jJ>JI (Jc-^ ^jAJLi dluLS I4J1 ^ja!I 
dild^^ . L<^11 dUj ^_2 I^_a_uLc. ^Jd-ll ^j-ajLlII ^d-l a^> 2II 

CjLjI CjLc^Lc dJl-JLAj < 6 j-ui^ ^Ji--<_uI 

<C5J^a < nJ . I4JL0 J \ % \ < \ 11 jxQll dzxjJI ^ 1c. 6 JjJ Jj 

j-c ^Jl ajLJjI £')j^J 1 6j-A Lx9^ *a2» 

J/-j isLjjVI ^jl jj - c^JLi (4^1 .((^_A-OJl_J o — ^j-A-Js ^2 I - I J I 

d>LxiKJl Jl \ A^*"> 1 *J) ^i*> JL-X I J (_ 3 ^-l^JI^ I_ 1 

^jjJt-cLiJI -Jj^jL^JI J a \ a^jjLmaaiII I J_A . O^-cLail 

LcLaJ <<jJLJI (.jljjJI Jji-2 dJLJ LaJj AjX4^JL^-C ^Jl (.jljjJI ^Ij^- 
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4jlcLoji_2^I JjJo 6J-A JiLk. e-aVbJI dd \ a< »ib I Lauj^j 

^a^-Sj 4 ^.j ^juIjlj l3 J ^J^. 6 jJl 4.1I dll dbj <^1_ cojVI ^p6d 

3j-ajdfc - ljjlc JlII) 4-3^ L5" 2 JJ^I J ddbLoLiVI 

c-x^JI 3>o^ ^-cju ^cl) oxytocin gd-mJltu & cf£\ 

.(JbJIj 3b^VI 

^ « J o'j^' ^Lc. ^j] <^JJJ A> J>aj 

<jLiJ-oj ^jl_ cujVI jjd ^bJ dbVd _bLo J^ a .o 3-° (j_SjJI 

JUjI 3 I Ca_i ejVbJI (j-SJ C 1 jLi_ujLo_o dd I J->» :[LljU| ^-3 l^J^juJ 

:3J-o (( ‘a q bbll ddl_sL*_l 1 Jj 4^3-411 3J_cuJI 3- 0 jjLx-aJI 

^jjyJ ^b 4 :yj)*i4ll ddLuJI ^jVb II dJ J£-l_ <_uj b» 

^ 1c. 6jjj a^IL d£-L-uJ V Lgll VI <6jlbu-oll ddJ-^Lil ddLI J) i~y 

^-3 SjLdua VbJI 3' VI)) 14-ljLa <^jJd> £—illuj .(( Lftjl b. a.^1 

Jill 4_iJl j-jjLubllj (jVj_all Jic 6jjJU-oJ I Jjlja-ll J i 

^jLla^ (jl Jl I_ jlA 6jl_duVI j ((.ddLLaJI ( jxi_ULJ 

.^jVbJI n i V 4_1 jlsJI 

<dll J JyS Lo_ijj (dui^Q 4 ju_u 15000 Jjua <j| <^g^AS> 

3d5 L>j-qVI j Li_<_u 3 Ljjji ^_s Jjijjl^L^JI -^jjjl.i a^II ij_i 

ja-$dVb -Ud J- J A^l l ddljl- Q-& ^-b dl-olcVL 

^ iT*i33^ LJI *il i jjj . e-1_LJI 

dib dilj <4_Llj-ll LuV^ ^1 oblJJ^JI dlb _o 

<<^^_u> J^laa. xi nj . dJ_ lxj J-J dliblj) \^. II 

^LUI ^_a ^ JjlIaLII ^jLu-oJI ^_II ArfVil 

»_) iWi_ <_oj)) : d-Ud-^-ll _S <6 J^JlII CjI _iVjJlj 

sS * ,** 

^Jl ^j-ijLu-saJI 6J-i-d^. Ijlil ^I 6 Jjl-JI Jju-£ij| 

^jxiLjJI I J-i LoJjlCj ^LJI ^-i^b ^j£. I 4 J dJb-u-oVI^ 4_<_ijLijAll 

^jjjIjJI 6^)bj JJ&LjuJ ^r i is~* 1 J i xs~i 11 »_j V-^-ll I d^Ju_u Li 

^j_sl J_c j(JJL*_!Li _Jl db^-o_ij <c-jV^II Jl 

dd_<-u_J ^j-al ji.1 6d-A ^j| <(^^AJ> jSj£j .((^JL*JI ^ L^J I £-Jlo^. 

j-idVill ^j£- J. JOJlIII Loj) <oi i^t. A A VI jV ijVil J I I cu^ab 

o l^-o.^. CjI a i * jV-^- ll <uj 1 C.VIj 

dil^dl L^JUlg^j <6dL^. dliljdlj 4-i^y-^ JJfclj_duj <(^lj^ 

. jLla-oJI J^k*j JLJU Li 

Vj A^> I ijj I ^J-SJ L>°J- _4b ^ j1 

7000 ^jJI j>*jj Jjj— dl ^ —oj ^ 

Cjlj AnC- ddldd »_) J_idc ^ Ic. jiJJlxJI i.\aJ . 4ji _<_u 

ji^jlsJI d^J m4_ablil ^. juL till ^j-o 

. C—ibLIIj ^jl_^iVI <^j\J(j^jJsl 6^)JLOXi 4_il-^J ^Ul^l _^b 

cj^bj <4 jljL^. ^ _II ,_J5L1I jbi jjL!» :<^jjLi> Jj_ sjj 

SHIFTING FORTUNES (*) 
direct genetic line (^) 


w o»j* ^j^j 

V^-ll ^jxiLuuu-ul ^jl^ <(3^- ^-l^- Cbl^ ld| 

4-plj-c ^J c_Sjjb ^ I dddj ^ I Jj 3^ (_^b!l 

3 ^ ’4-^—<-uLlo dd— k<iI ( iV5vII 

jxbjJI .jaJLc 3^ Lfr-ik 3^1^ V 6jld 3—*_aJb 

4 b I _CUJLi j| <( _J5L1I — eJJljJI (jJs _SjJl 3 1 dJJd 3_ 0 

3< a Till 4 jl^.Ij 3-° jc-t-^l J ^-Sjuu-^jJI 1 ^ a qj-c 3^ <(((-bdJI)) 

3V»^- 3"° ilt-call 6d-A |\A<^ <3 j _<_AJ^)V> • 4 j j i^ H jl 

(. 'iA a AH 4^jj_dlo 

Addl^. 4 ji _ <-u 14 000 ^jJI d <_J5C 4 * 1*1 a I 3 jl: ? _ jUJ -* ^dd I J 

6jj-a ^-1 Bonn-Oberkassel j-d,>ll ^ l^jlc 3^ 

_jV^-ll ^bb_(_ul 33^- 4_abLbo 4 , a^ 4 <3d^JI 3^b V 


. dd l j j K 11 J J dajJI 3d J 4jLl3 J 4b_il^ Jj j J), A^I 

^Lbi jbVI ^i^lc 3 ^ ^ culiJI 3 ^>^^ 3 Ib-o 

,-iKl ^-obc 3^ ^Jb ‘^Sjil Id A ^£-3 < 11 3*1*111 ddl ibc 

Lclc 50 ^-~yj 6 j-o£- J-b dl^-.d ddl_3j aA*i 3j_4 J_o 

I j_A 3 jI^LJI d^3 Lo.4 j _ljj 25 j 20 3 d La^-o£. ^Ij-^Ij 

— Lo Loll jAAjG_LJJLC 3 I (^l 3ijb4 i j**3l ^‘bIbjV I 

4j| ^jxib-ul ^-Ic 3^d-i dllA-^-l JJLA$ 3^-tJJLi jSL&J 33^ 

. ^ 1 a 11 iV I 4_L Ic 4 d^ 

did.jJI ^dUI Ld _ !£Jb Bonn-Oberkassel ^_ 1£ 3 I 

3 AX. 43blc ‘L^b cob (^J 4j —I3lo 3 b (^d-!l 

<bdjb Jj_a_i 3 ca_oLJI ~ 3 ->dl 1 a^iII j-4j_o j < I J_iddd 4_^.V-U 

1 4 . ATsl ^ 3 JjVI ^dl j JU d^ko 12000 Jl 

3 I_I^ 13 3 - 4 d 6 ^jl4-o _3| 33 ^ d3 La jbVI A _ab 

6-^1 LS^ Je-J jA4l ^ j^-j ■ d^J'j 

<4_<_aj 3 dlidd *s ,N**\ a a _Lai \ 11 4_cl^jij VI 4_uL^. ^ L- 3^ La 

JJ 4jdjl ^pj 6 ^)-oC ^-b-^ (J^ * ^b | ^ 6 d_i Ci a a.A j I_^d -2 

Ujl 2 J < 4<ll | d-A I jLVI ^ Lob. C3JLa_ij a C^ du I 4 1 n a--« v 

I b 31 dJLi < JLljjj-cJjj Vb 3 "° (J^g^bl J^-J 

3 b^ j i ^b 11 isLLb Ci 1*3 3 — 1 <( — 3 1 dJ£. dd jj bl 

. 6 jdl_i j 2 d^d 31 ^ 4j| J q*ia 1 ^>. A 7. 


3d ^3Jl dCsl-dull 6d-A 3—b 6jdJ 3)-° Jo-!l ^5-bj 

3d ddVI_ 31 VI <6j_id I dlb ^^ Vb_II j 3 1_ 

Cl aAai 4 *1 a n 10000 Ji *1 ^1 4 .dlldb 3b! l-Ad-^J VbJI 
jbJ 33 dp.j-a Vj -Jj±£ (J yjVbJI 3-^d 4 —i_ujLo_o dddldjl 

3b 4-iJl*i^s. II 3 1_^yjycL ddl_ilj) \^. II 3 -° 

<4_aJlbd 4_3j-i <— ilbJI Jl 3 jjb*i 1 ^jjjIjJI ^1 a^> 1 bJ . c. iVbJI 
.cdVbJI jjki j 3 ^ J 3 J^I I Jl u^j 


39 


(2015) 12/11 f^ii\ 












































<Chiribaya ULu j-lujjJI <7.1 llama LaMJI 3>l 

1^-jLua. 4un\ <-LaL*_a ^J-oLjlj dul^ < l_£3LajA (J-ii-Lo ^_2j 

^LLJlj l2>jd-o LK 30 ^j-o c^IJLj Lo dJl3_& • l^d- 0 jlcj 

dloucuVIj UHI f Ike cdl^j ,^lill LVJI ^J) a n \ ^ 

v._aL~Jl <daiil l3_o IVi-s. jLl . I4--AI 1 <-Cj> aA>^ 

^LksJI Lll^l (S 1 ^ _li • _<-u3j L&d^-S e-iV^JI 6JJ& 

6 ^JlS_<^J 1 £\)\ _dJI (_^_jji_o <JaJjaJsl (_iV^-ll &JJ& d^_^Ja 

lifcjALi ^1 ^laJOJ _ jJIj < 3 )VI LgjJ <3_sJ_o ^_3 (JjjAi ^^3.11 

dilj J-°j) • <—V IjLaj <_LxC IjLo L^J J^Lij ^jL_oj| 

LojJ <_l$J 41 is** V LLujjLtUI ^c^ <_3)Ls <<-*_Loll 

^jJI ^Skcl^il J-> J-dj ^1 d^J-i V <3| lo£ .<3ua_^_ll <Ad^JI 
daW-<_aJL jjJLsJI (S\ LT^ C/-aJb ^1 -k_i^ 

(. I <_uj3 ^ jLjJ <_jjLul 1 I <ILs j-^JI 

^^aVI <3^.2j-lI LLu^juJjjJI ^1 £_aj 

^J_a.l^j_o Jlall 3rLila LAI I u 1 ^ 1 ch° La. (3^31 ^jij-o^I 

^j^juua 3)J) t<i>^ 6e-V-ajL$ CJ^ ^jjj LljLAuV I 

dJjj < 13 J ol\ iC 1 \a 3x 3^_Lt_ij L^-alkc 

<eje —^ j' ^jjj' d-° ojj_^3l JjVI <JL—dl 

i ^_lc ^ LoJjl] I 1_^3l3uL1 ^ ^1 Ur, J_C 1_caJu-uj <<_Okidi 

.o3J-^. Ij o3j-2*. ^ ill > ^jxil333 (_ul cjLlLo£. jj£. 

<_o_>Ja 1I pluKlI J_>JjeJI <_<_uljjJ <Jjl ^ ^_2j ^jVI ^.i^. 

<_\K j e—^33 3000 ^j-o ol_1 a£. Jjijjl^.LJI J-L^. ^1^-oVI _ij 

11 lc 50 I . 1 ^ \\\ \ L^J V I cj13jlcj 

( Jj $ 11 I JJfc 6 jcl ,„1L jJLsJI <^L^3l ^-jlo^. ^^ 

^_idl33 L^. < ^ 1c. <^j»j jij33 ^j| 

lj_A 

I j ^ I tudUaiil <_s 1^3 jJt3_<_u< 13-A JJL_sj 

I j.2 *. u ' j31» : (J^Li SL-ajGu-u-c ,„iK 11 

c 3^ la.^ 1 Li c_Sja3 ^jJ l331 VI <(J <-dI IJ_A ^j£. <_iLa.VI ^j-c 

L3l^ jt-JLt^aJ £jl < iL3dJI JjJLJ dui J^aLo ^Ual aaj! 


.YioK 


CJ^>*-!I OjJ* " L *-° ^ j 6j-uaa 

^1 J)\^11 jv,ui\ cHJiJ <3J)^‘i^ Lyv\ <i^la>cj 

I j_A Jjl^j 3 oixii ^Jl ^ju-uj Lo dlLufe J_a.^_i I J-A ((. g-1^) "s. 

c-xKJI IIAqLcU I. xVm <(JJ±>> g1 VI <k ^JI liA^lcJUl 

J^iaa 1 * t3j -<3j>a ^-3 l3j <^a.Lx-!a lL)l3Lax> I jLi 

^j_ijLu-oJI <iV-*-ll 6j A (^£j3 ^j| r> i» :<J3Ls „\j> 

Lj,xi‘i\ll d^^)-*-ll cjV^ jit ^x^>L~dl cxajJI 

(jOl_oLaJI "^j-ijl i a^>II J 3 IJ <^jJla> x3ji3-t-a3j . (( <jl3 I^£.^3jV I 

l3_iV^ dl® ^)-*3lc 2-cullJI (jij-^-ll 


^HjJI (j-l^ jju-oJI iWiAm V L^3jj_i < Lllldai 3>° 

((. 6 Ll^J I JjlS ^-1^ 

^C_J|jl3 £_^j_ij CjL^ jA. I xA 11 <LojJjL1I ujV^JI Cj-oJj3 j 

lt^I ^j—4julll g-L4\ 1 MJ ^jjjlII ^JjVI <i IjL^JJ 

8000 JjlI Lo ^1 C.LamWians _«_all , T J5L1I jjlA 




intentional selection (>) 


- Sjljl<-uMI ^_a.l- 

Palaeolithic Dog Skulls at the Gravettian Predmosti Site, the Czech Republic. Mietje 
Germonpre et al. in Journal of Archaeological Science, Vol. 39, No. 1, pages 184-202; 
January 2012. 

Rethinking Dog Domestication by Integrating Genetics, Archeology, and Biogeography. 

Greger Larson et al. in Proceedings of the National Academy of Sciences USA, Vol. 109, 

No. 23, pages 8878-8883; June 5, 2012. 

Genome Sequencing Highlights the Dynamic Early History of Dogs. Adam H. Freedman 
et al. in PLOS Genetics, Vol. 10, No. 1, Article el 004016; January 16, 2014. 


Scientific American, July 2015 


^J^X^LaJI “^jjjjLu-oJI dlljLol JjLI . djLc3jJI j-o ^ 

A\ \a a ^.l^-l, l \ i^.^3 j 2 kJ Ujj <_I (j-a < ^hA £\ ^<2iiLj 

<<3^-^ll ujV^JI <-1 —«3lu Lo I I j3l :<^gjyj> J^i3 j 

^jxuJ .((j^^^JI 3j i3 j <ia ujJIaj LililS c j L ft31a.i I^3l^ 

V| < 6 ^) \* A^ill LJ*^ II IyAja3 jljj I (£*i aAIjJI ^JA 

( J> i is~> II i 3 < \ \ i I 4 J di_il^ 11 <Ja ljjj\a \, j y *N II I 

1 a r\^.^k ^-L-» _dl l^^.^k ujV^JI O -0 jlAI_ i —a I I_a3_i_i 

J^ll (^Uaj 70 (jC4) CjLa-Vyi 

Lfl ^.Ij 3 ^-ijia fj£-j . I-A^a,j ^-jL-AjJI 

. A. \ ~S- A I I < 1 < I 4 ^ 1 Aw 

< < LC.I^ 3 )-ll ^ Aii \ 11 L Ji\C ‘ <KII <3l5v ri Cli ^kl^-i kid 

.<U£.ljjJI djI\l^j) \ a< 1 11 Ijjl3 Lij^k ■ 3<U 3^3 

^Ul ^_ oJjl£. < IJ_a. dj_dl)) '.<(^J _Jj_33j 

VI (( t<^j V^ll (3)^1 cl^ i*i5w 11 dllA ^jl^ <3?^.^.^>1^. — 3^-i^Li-^a 

J^kj-<-u3j .<£.I^j3)-II - ljjl±j I d*-i ( _<_iV^JI 

dllj .((6j3ldl < r> ijC (^jV^JI d^ \ is~> I)) !<Jj_33 j <^jJU> 

3>SLc| ^-3J .^jV£JI (jAl^JijI 3)k-^°VI 13-A £-_a.l j3 Jjj 

6JjLo ^-Ic _Li I_3 jlU ujV^JI dJ_\ is~i 1 jdLsJI 3 j _o 3 jJUl^ 


. L^3lLiV Idida. LikU-u j-i Lo <^l_3ilaJI 

^_lc jdAll >_d5s <jl£.I^j 3)-II d)L»_aJuaJsl ^_uy ^a»jJi3 jdj 

<_u^JLi ^.^Li ^_ill diIcj ^^11 di Ai dsI dij . ^_^_oLsJa <Lojl_i 

3x>^3 3)1 3 /njj —c.jJI (J-^-l 3)-° ^V^JI jt— <j— dill) 
SLi^. (J-a. I 3)-° dAsjS kii L^jl ki^ dua31 ^1 ^iV^JI i 

80 g-Loklc j_3c <2006 jjklc ^ £j_^.Vl 

3^)-aLo J_duj| 3h° L^-iAILo 3h° '_j^dJLi l3d-3dc Iki^.^ LJ^ 

d\ ^ ^ kid! . JJ \ \ 11 LojJ AjaSa <ju_u 1000 l_Aj>aC £±y 
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l v AA 4 ^£j«cA\ Aal& 


I j-C. ^JJ _duLO | 2)V * ^-A 1 *YAY 4jl)^J I Lj^. y! I e_jl _ a2lC.V I -L JA _du (dJ L _LJJ I ^_uA LL I Cj. 


AAl cjL^jj L 


a,u 


Ax> 


. Lo^-aLl Lo^i jJjly jaJLsJI ^_3 (J-oKA a 
SJ'N.AII diLVjJI 2h° jlisVI IjJly^ LjlA d 0 -*-^ ^jxlJlLSjj 
j^jljll aLa ^jl jLc.1 fj\ LoL-u ^jll 2x>^ ^ o^j <Ljjjij 
Lijj(j|j 6 J^All diLVjJI ^-3-3 . 1 ^_3 L^VALa 4ji 


o 0) u 


1 


I > J < < iS 6 JjLII 6 LI I J \-Culjj ‘ Jju^l^j dlLlA 
Loqjg <(jda> aVIa <yyC LaLo <_xllajl ^jlIIj < ia£jJJ 2 )LaJlLuj 
cLLlL l A La / »IL i \ ^ \ 1 1 \ 1 7« 1 |^ L a 1 | 1 a t ,* | I j ^J < >«s a \ 

JliA\ ^ILlll LyV-ljj 4jlyju-OlI I ^jl^-sVI 2)I L£ . £j\ ,*v au^VI 

jI^JI] <2>^L Jj\ a<) .T> d>L Jd-t-aJI Id^_>j . IJ-^. 4_3JlH_a 

uj^l SL-J1 jXjLJ <1_ y^jj^jJI 4_*_oLJI 2h° L5La_ ljjJI ^jJjlII 

L UlA jn> y I ^_s Ljic 6 jju~vj ajyA* \ jl L » :[ jJ uj j I 

dJjJlJI AJjJ cu &JJL-VJ < (jA. A^i 11 <4 JJlII £“LjV VI *-3 

■L yL ~\-A 11 jl _ ljjJI J-A ~\.cl J yA \ I CJ .Ljl^ (j(J^ < - u 


<(. jjl^JI ^jjl jill I j_a -LLs^JJ 

4 \\ \ <II 4juujl^VI £-o I^jly^ <^L Jjl _<_u> j(jl_daJ dij 

^jA A^ill A _^j| 4 a 1^^ ^ ^Jl J^l_ jujJ tLfvo_caJI ^ J-Lil 

^LUuJI f-\ _oJjlII L^jl 2 _titnm) yJI 4 4 a 4*\11 _o I_ujubJjLa 

ej-dul^sJI ^^d^JL-u-a i j _ cuLjLa JC a Vi t ^JL \ vLII 

^y\ A^tll ^)Lj 4jL <^j!$Ljj)A a ii> jJj . * ^ ^ < ti^jJL ObjiuXIJ 

^j-a (jAJi_caJI l_^V 1 dJLJ u.U^.L-%. (J-t-s^S jcjlS ^lil _do 

:iLL 4 j .Lj\ll 4djV j^lLL L—^jLsV-c. 4-cl\ ts*> j j_j dLi 

t j 2 L^_j| .UJjJlII ^_2 <b ^jUi La£. LLoj 

<(JI^- Ll ^L d$ UJJ (jxuJ <oLJ^All <^^.lj-a 

■ (( -j^-i cj^° l y* s J-oolsi 

A NEED TO SUCCEED (*) 
salmon (^) 
trout (r) 

.oLjlill :j1 fpredators (r) 
jl £t—4 ujj oU.1 «Li>jl—i_uJI jljlL» ^dl-® cj!— d£ :filter feeders (1) 

.(l^la (.111 ^ySlt 


LT 3 

^_L 4 . £lj&. a ^LjLj . 4_iJ^I a,A11 1 ^ ACjjj-a uLuj-LII 6 JjJ _cjj 

^jliaL < J^.ljJI j lA< ^ IL dJLoj-oVI ( j-a Ljji co LL 12 

^ Ic. CJjl_UJ CJ ^ dll I^V^d-l I u^VI \ ijfi Cjljll 

•q LA>11 ^-^-A_ La Lu £*LjJI L djL L^ 

4±jJ-1aJIj ^j2alj>aVI Cy i. iA <3A <<jJL*JI L^oj-oJI H-A5UI dlta ^-oS 
<^kj) lit II 4 4*4 4 < II 4jlo_»jI^VI 6u1cLujloJ(J <2008 (j L . L»_a 
cJjj^alJI 4 aL\ a 4 U*J\ (_5-d V 1 Y ^LCjAjJs I 1 

< Cj- 2^3-1 I dll I J ^-Sj . 6^).\ \ 11 ^j-a ^_LjjJUt^J I L-1 5_LodLl I 

I -LJJI_duJ I dla ljjJ <-L5Ll I <C ^ d>° ^ 

d^L dlil^-a ^ xV13t y LLj^ d-^VI <^Ji^dALI dJl a —ljj | ^Lcd^ 

. Ll^wJj LuuJI 

d^-*-iJ ^LAit 50 6^)-oC dJLa_<_ol ^_ij-a J <Ldd .Sh .H> ds*i 
100 j I 50 d^^_^J <^L- d^ Lj-^A dJL-A)) : jdla I_1 a 

4.1 yC 100 d <LjjlII 6Lit dJLa_ ljj I (j_a ^jAJ»_a (j-° *L \C 

<f> if 

L Ll^ I ‘ C51 LT^" ^ L^ j-ljjl^. I jaJ . I d*VAj j^-1 

«.J31 

^d*-S . Lj,liC I <Jl2J^. V LclC I u.\ 1LAA I JjJL. ^LaAj 

<^Lu-ijJI dill jd IJ dll VI dllwi^-S-a ^_S L jd 3 ‘JLil J YYi.il 

LI ( d5 >~y i“t ^_S dJLa_ ljjVI J)L1 4 4*> 4,^ Jl 4jLa_ijl^VJ 2 t?LJI 

^_Aj <6^) y4 < 11 < y*n a i i 1 11 dJjjJl ^_S <ajI _do _ujLa j* V-o<^V 

4 4 a 1 A d \*\ ^ s ^lll dll L Llll ^_iJ ^ All d A a A11 4 y 1 aC 4 . > A 

^ a^ a ^1 ljj dd-a |^ J^-S-LI j_iJ_aj <j do .H> JdL J .CiLdlJsl 

^jl» :j aA^s.VI ^VjUI i ^jj _HI dl j Lilli dJ^-JI 2)-° ^^ <A 

^JJ) A AII J y"y aA 11 4_ilaC ^Lil ^_S j(J-S_ ljjjD 

^j_a dll La^ tdll y A ^jdi 1 A lc. <4_Sj_<_d-a 11 a a i 1 11 ^xj)^ s Ladl^ 

(Jj AitJ \q 11 JljL JA2 < Id^J . (( 4 _JlC IaI I U.YAitl JjJI J(J-S LJJjLI 

d/LJI SjLV L LjjLa_AjjJI LLLJI d^^ LI all ^ 

Ijjlj <4jlLL_o ^jjj-a_doJI 2x3^^ La J*yC. I A^ .4^^jjJI d I jA a I 

^jlc jj;^ j die 2 ^J [3 ^jij)L-oj-lIL diL aL dJI j_yj 2 >aJ d^LL LVI 

. d°-L I 2>^ L VI t Q0jY4 ^JJ_a_doJ I Ludj I (_ i "vA 


- djIjjJ-oAU ^-^1 ja - 

Sustainable Seafood and Integrated Fish Farming in China. Online video. 

World Wide Fund for Nature International. September 2,2012. www.youtube.com/ 
watch?v=18xyR8KWrgE#t=220 

Rich Countries Pay Zombie Fishing Boats $5 Billion a Year to Plunder the Seas. Gwynn 
Guilford in Quartz. Published online June 25,2014. http://qz.com/225432/rich-countries-pay- 
zombie-fishing-boats-5-billion-a-year-to-plunder-the-seas 

Freshwater Aquaculture in PR China: Trends and Prospects. Qidong Wang et al. in 
Reviews in Aquaculture. Published online October 25, 2014. 

Draft Intertek Fisheries Certification report on Zhangzidao scallop fishery: www.msc.org/track- 
a-fishery/fisheries-in-the-program/in-assessment/pacific/zhangzidao-scallop/assessment- 
downloads-VaOl 41103_PCDR_SCA326.pdf 


Scientific American, April 2015 


( * ) ^LLJI ^Jl L-uLa Loj 

^y a n y jaJ Luj <4, y^ j-ju 2a jl '~* 11 jdLilAVI jLi 

2)1 <—Y.rw-i I jJ .^glljj^.11 2 Lj^1! <Lj aIi y 11 ^_jjLj d jk -^° 1^-1 

4 A y y 11 -LL^JJ I ^ A^l ^ a A y Lu-uLlLo LjJjlLI j j)^ ^>.11 2 x>L 

4juujI^VI d^^j _4-u 4 j^JLIj LjjJI aLLI ^ _s 

Lilli dJ^jJI 2>* jL^a l_1Ji 30 I * II 4 il y a^II 

jl Afj^L> Lij2h° c5d^^ j—^ d^ 

^ —ILL! ^ l^c^A 2)—^ L^^j Lij2^ 
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(j^JI oljisLull JaI<JI J^uJI 

t a -3a i/-^ v_a\\ A 5 VisAvia '^A\_A\ a3 -3a t /~i ^ ft-s. s t ' Xj^^aa AN 

. v_k\\ t /~A Ajl^ j\ 3^ ^o\ j^cXlkW ^A\-£-^ ^.Vwa\ 3-^j-A\ 


l . S> 


x 4 j 3 jaA.ll 


U> 


.<< (Vi 4^^LjlxJI *La ijiajJ)» l_£jjlj jl 

LJ | |_^_j La^j 3 ^ • I <-x_ <I=ljl_ 


Lc I . <JLG _O 3^ | JjlS O_ 1 A^ 

_a— l^o f-aJ ^-3 

a L^aI J J-^. ^A^taill) 


cIsa 




<CaA-oxa> (J^jlo 63 - 93 JI 3 ^-MJ (• 3 ilVill ^JaijLQ J^-lLa 
j U3t 1 ^jLa^jJI I .jLl^JI J-OsJI I j_A jXJjill <JU_uLjlC <AJjIs 

.cAjx-ALj-II ^^ (Jjlsl 

3 4 <^>11 3 i cUj . k ^Lx^. ^_s IwXA 3 L 3 <^)VI Lci 

4 A ^ , A11 4 4 , A 3 9 11 4_U (^Jjuu ^ _i_u^J jaJ 2011 jJxLc ^_3 

< 2 lU 333 <Ll^3 3 I_& 3 -JI I j_A ^ILll Jpl 2 jJJ <_ ^jLlII 

(£ jJl 3 x4\ x n 66 ^-oJlII ^JLJl (<^yAjuu> (Jj-S-i J .J)l ctxA V1 

4aLa Lal^.) 4, nfrll 4 aLl^. ^J-o ^_1c (jLa^jJI 4_cu^J ^j-lc a, i\j! 

IaI)) J-l3 4_jjLajI 4a V 3 <JCcL^. 

I J.A ^ L5 — am J$ ^_lc j-iy j_Ja L —xi fj] cj 

11 X A L>jJ IJ <^jJ-oJ_CU> (J I (J A\ ^ 11 

3 -A-Ajl^.jJI J-L-Jl <(_ jV-aJI 

aJA a <1 jJj .^jl_^3^-11 lj)A^ ^ ^3x11 A _i^.^1 

<<JU_U 67 <OJLC_l—<J> 3-*-^ "3-1 ^-ILa ^ALO^iJI J-S_LXU 3_-‘-‘Jl 

< 3 ! \x<<II I jj& . < Q-xxi 70 <^jxjj 3 _l]> ^ <4\xi< 71 <j£LlxLI> 3 

J- 13 JJ 3 -°^^ :<Ojlo _<_u> ^_ 2 >j-i 

: V^-ujJu-ijL^ J 3 AJj ((<^jljVl 0 ) 3 ^ JjlS jlisVI 6 JJ& 

((. ^ uiV> 31 < jcUli 31 < J^ 3 j 

6 jLjJU 3 .<Loji_ujUA. SjI _in~s.ll Cui^j <^,l~s.lll I j-A 3 _I 3 

$ ** 

igroup theory j— 4 jJI 3_a^I slu ^. \x\ J-aaJI I j_<S 

jlsLuJI ^ o^Jl 3 . (0) jJoUUJ i^jUuib^JI i-uiljJI ^3 

Jia <4 a_oLl11 oVUII ^_i 5 xoaVI jJL j-ol < 6 jj j _> ^symmetry 

THE WHOLE UNIVERSE CATALOG (*) 
the Enormous Theorem (^) 
R. Solomon, R. Lyons, M. Aschbacher, S. D. Smith (Y) 
The Classification of Finite Simple Groups (r) 
universal classification (£) 
the mathematical study of symmetry ( 0 ) 


jaJLc (Jj-b 2011/9 xnlL Cj-OJlS! 63-^.Ls p\ _lxiC <_ijUa 

3_^2j 3 ^ <4j^A3-cVI 33 IJI 4aV 3 J <du-o_xxi .D .S> CjLlx^L 3 JI 

.oLlx^LjJI *Lalc 3!-^ ca^-xJI 3-S3Cj-ll jjc x ^ is~i\ 

^3^jJ I_ijlc 12^ CjaI^ <63_uill <_ijLll 6J_A3 

LT* x *“^^3 < ' jlj 3 ^ < 3 ^ A \xALi 13 ^l^jj 

Cj3^-Lj JLocI < 1 w^~s. x A1 LL£ 3IL 133_xlu 1J 3 g- LcxijlII 

ilLcaa 33J I Lx-^JU_CULO < LaLc 180 3-c 3J1S I jl jlal 

. CJLlx-^L3JI JC-^Ia L^3C c_^AJLXA 5 aJI 

3-c <_ojLi <a I ^_a g- LoIaJ 1 _A ^jL£ 3—^JaA jaJ 

s ^ Vm AA :<aI 3 !*-! I 3 I 2 A 1 \a \ vis I 3 - 01 I j_A c 3 ^J • '- 3L - u -° 3 _ 

I JJfe 333^* ' 3JL2JI g- Laic 3^J Y 1 11 \W j—AjIN 

<a| .<_x^L x-oaL^.I LoIa-o <^_LxAa 350 ^_s jJbJ .1 

. ( VW cJuiuaUI I 3^aOhA CjLcu^J 4 1 x n 1 x n 1 3 x^~i ^ 

15 4 a(3^ 4A3I2LJJI ^ 3 - 1 ^- (J-al^JI 3LA3AJI ^x^> JJC jJa j_ 2J 

— 4ax^i x_aV 1 10 ^Jl 1—33^1 4 aI J 3 AJ 3A1A 01 — <Lz*Aju£i x iJl 

CjVaa-o 3-C 63jLxaaJI CjVI _ill CjLls oL^Lx-xa ^J-C 63_ aLjlLc 

_ jL^lWL _ 


3C» LajLLq 4.\ ju~i q 3 A o 1. \x3>L 3 J1 3 ^ ^j A 3 I 

.x_allx-a1 ^1 4,3 ^-oj 3j 11I symmetry 3 I 3 LAAJI 

<Jt_c)jJl 4 — — 11 x_aJl 15 LaJJC jJLJl <4 —jI~s.4x^~> ^.JAjj 

. (,) aS 5 Uadl ibjikJI La 3 ^ 

x^U 3 JI l 3 _o^_a 3^3-11 3 -oLaaJjV 1 (j-^ JJS~ xilllA 

c>° L5^Af o' J—^ f^Laj 33 —xLxLa ^3 x 13-0^3 S&J 

. 33 -C^fl 4 \ U Q s\ (_ 11 V x Vl 11 

CaL.1a.oLa 3JI pi a \ c . ^JJbl A_U 
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.4jl^ 331-0 3 l^)_a'jLx.n*2 4 JA 3 AA 3 4JaJu-xxJUA 4aLl3lJ1 3 3 ^ 30 !! aIaj! 
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K / I 17 H 

i* r 1 h r iH.a sa ra 
pp-P-f-n 
^‘P-F--f'-p 
P-P-rf-a-n 

PI-P-P-T-fl ij 

P J V r ii p p « 
J#<l-H-ta 
t * f |.P.U.(i 
P P P-n-u n 
PPP-IUH 
P*-P-PiP>H p 
irPi^T.w.n 
* s** ■ il >l ir n 
* P^^-T^B-db B h 
PP-P-F'll H- 
■" P P-P-B-p p 
^ Pf-P-ll ll IT PP-p M- 
r ^-iii- iH ti if n | 


'.im* 



Ucg; 

iilil'l 
E&k 


■_tM.svjis.t"• - I. ■ 

I'rXs-'*^": v TH*M U { il\ * I 

S’ «i*nTv. ? m-tt* 

1 jSJLjL 7 subgroup 6* of P. Since I S I * <w*^ S* m i ‘ f|* 


j*.dC 2 )V <K aug £"jbj ^ a.Aj- 3-11 dlt ^jl ^-S dl_ lL ^j-c Lj 

. <Jl G*\ \ jj A .A 11 J^Jju_U (j^J^Jlil jjlII ^Lj^-I £JLG^. j_9jj 

jJI «Sj _>->1 l J J^VI <<__>jLLal!j 

(JiS_cbi SjIIjlLg 6 j L~v.^J 1 6 j-A jJ-a^j ‘.^yy.~± ^jjjlIg ^_b J_>jli 

LjJt-i (jxibll £-° J)ttiC 

J <j I . L_cuLjlc Laj^j L^joj^j (j^ 0 ^ 


*lak <<(_S^LajJI ^jjlalJI ^ _Jl 

lol jji_ ljj (Jjl^ju-uII ^_2 CjL u-^LijJI 


^UAjlS ^j£- J-ij-ll ^kjJUc (jjJ (j-o i^jL^j-JI iUL-uU 

V <j| J^j-U (j-^) -(jl ^dLc-l <JjL^o jl <<J t nL i n 

jLiAJI Li jlLJLi ^(jl \*.ALij igi ^ ^gj 

^ . JjL^JU-U-G <JLUJ JU_<jlS ^LJI 

JjlS (J-G 2011 ^.1-C. S -II (U) J < i ^ 1,1 


4 L-V ^j-G Lj^k. < l> OJJJlI> J <J^L_(jj l> J < c j L >gLu>J <(ili \A 


^jlill (J-1^JI (JjLSlg iijlalll Ja -Vi ^1 l^Jil _UJ ( J-G <^.J-gL> 

/v.ka.G (jl i4.-s.^L)) : Ij-i-o^JLg < ( j^-gL-u > .(J-UjLu-i^LjJI (J-G 

jJ L^ ^iLoJlJI LjklJI £_G ^j(^J-GL sLJiJ <^L^fl <(_yjl_ill 


modern particle physics (^) 
the Standard Model (Y) 
the quarks (r) 
■CxPJJi (0 
•aij^ : £ (°) 
symmetry broke down (*l) 
the quantum scale (V) 
Large Hadron Collider (A) 
the periodic table (^) 
the fabric of the universe (^ *) 
outline ^ ^) 


. - ( \ 

isj^X-ll CjLgjl. 


jjfcj - v ^jLixXI J-a11Ij • bUi m^ll &W^J| pbjaAJI 


J-LG^. J-ijL^J (JJLI 




mW\ 

SKI 


J-GJL*_i — dl_Ij jlVn i L L^Jlgj < J_L 1 ^ \ g ^4 

jllflVI dJd^-l_ LJJ dlj . j-GjJI iijLi l^-G,\Al ^jlII J_laL lLII djljJl 

^_s f- LjjjlLII ^LL ^xojUI jit ,j.s^\ ^ jklnJI Sj nil 

CjLgJu-o^JI (j£. > LLo^J jl ^jJI ^jjLUJI ^_S 5-Gd^JL-ail dJ^jLxIl 
LjXj L £_GdH ^lll CjLjl^SJI Jjlg (LijitJI <Ju_uLu^fl 


.neutrons (0) Cibjj2UIj protons ^xaoJI 

6ji2 ^£-11 f- LjjJlLII (■ I_G-b L-Ouil 5djbj dJjb J_aJj 

_Lta. ^_a 6jUI <jlg^ (£I — L^-H I b 4111 11 (jdi LjU-g <1_LLg 

jl -LJJLGJ (jl (^1 jl <dbl jl <<LJsl 6J-& J-JLG 


5ju_uLu I <lL.j«g pbil jbbl jL-aSdl t—i \ j. ii s dx K itn dl — ^IjJ 

<jLjis IjLaJI 6 j _A o ^ a Aj I dLa <dilj ^_!| isL^ A _1 \x,a 


r\ i 6 J i ^ I dJ IJ i A < > 11 6 j (j * i > jjSVI A-i 


LlSI 


6j ja .j —cuj (^lll the Higgs boson jjjj—» j-Aj 


^Jj . i < n 1,1 ^_b jblnJI j1xg_> ^_1 L 

JjjaII ^ja djlHL_JI J^Lb j-gjJ 1 5-ijLi ^_a <jlL j*\ .la ^j^-L 
^jjLli Idc. J_3t_i 2012 ja.lc VI <il_LlSI jXJJ J _c^lil 

(CERN) ^jjlJI 
(^-i*- 1 j^_2 .jbluJI Li 

5£!jJiJI i^juLjtlVI <^bj| n LI I — djVj-^jJI ( j_G <J_i-aL-aJ L 


g>^.duill dU j jJ jlj <djV j^jJI dlb ^ \g^. 5-iL^_j j — (j-Gjh j^£- 

6 -° : U^-° Ul3^l C 5 —^ LZJ^Sk a3 J U— 0 

.^jjill ^ djlj^II c_j-pji djLjljbll 

l>g £\9-* (S ' u* wAbj <1_aj_i iaV-GjJI Ljblll ja _11j 

<^jl djV aL 1 jl^Ij ^_a <a \\<1 5b5Lj 2 >^ OJ jbLuLlI 

f- Lb (JVC I ^_a LjblJ I 6 J-A jJlJJLJ J . <^jJ-duLG dj 1 JJLG-G ^b. p Li 

^j jbLJJ <a\ajJI <_culjjJI x^j 1 >.U 1 dLLjJI 


< a^cj <julg_aI ^_a ^_aLL IjL^I < j-gjJ I Lg ^jLlg j\xJ 

<JiVixnll . jLLLJI j^LlxJJ (^jjjJI JjddJI 


^jbl <a \gc d.LLb^l ^Jl iaV-G-*-ll <_ijblJI (jl i 

. ^JJJ J.g 11 I J-iljJI < 3 t \ ibJ ^ ^SJI lUi 11I (Jj^. 

I j_A 2 ^°-^ 1 ^ L x Aj <JLJI <juljlL <dlLlA 2)1 j 

<jlLLg 2)LjaU c Ljt_iLI! djLabilj ^LJIj <djVjL_LI :2 )LjjJI 
i 2 )l ^g ^_a Sjj-tiu-G <JLg 500 2^ j^l L-uj 


LllJjJI 2)dJ ^G^t. \ ^LlIg <<LlG_ <_U djl LL-G ^_a jJ_GJt_G 

. <.a 1 1 djL^LjJI <Jl1 j_^. I 2)>^JJ 

I j_A 2rdoiil_cuil dj j i Ai^j) A^> ^ A^ljbll 6J-A LLbiJ 

■ 2) iG*il,l <-ijboLi ,_iI<Li ^ \ G 2)L 
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jI jj Jj I _ jj J dJjjlj 3^HJI j jl _C .jjuJu J _ p 

CajLs <Sj^ aJI Jicj — (_ilaJlj jjdi £T,j-a-» J' — t—i 1 _*^-ll 

<-PJ £-JLP2^ ^_3j . dU lU/"> <J ^.Li _II l_P kJijJLJ <jJ 

dlljij . jjuJu (jjJ (j_° ua-a5kll dljjLi 1 3 13 'k ^ I_24 

A\^3\a ul 9 ^ 24 Jl oljljjJI 
—ciu ^1 cjIj4JI —2uj <<mII j^jJI j 

J'jJlppj . I a^.^. ujId^J ^ LjljJ 3jlujLujVI djl J-^j-ll 

3jjiai]| ^jAjj . Jd£- Ij I Ij-pj (J*N aIuJ <JaJu_ajJI <jl£jl 1LI j-Pjd 

jJI <Jj Jadl \k 33 <23jjla ^ 1,C 6 j_£$ ^ JV\3 i 

3jl^Jl 2LP 6j-Pj <jl ^-1-C ijjJalll ^j/V\3j ■ 3jjl i-OJ^JI J.A^>Ijl3l11 

<_a_ilj 3_LLc ^Jl j I — djV->Ld Cj^j 3JjIc ^Jl ^ flTn <JslJu_<j(J 

^_p_ujj 6 j-ij .a Till j-PjJI dlt j-d 1 J . 3JjJLJlpj 3j3jLL I j-Pj ^ a A3 

I Jj^kj-p Ij a^Vic. 1053 jj^l (j-A / Y \((jJu—^ jJI» 

^g-o-cuj diJ "s. J1 VLpI^ ^La.-v dUp-A ^jl (Jp^ . I Jjlp 196 883 ^-3 

oLoMc ^ <—xfl up Vn monsterology «3 i < <W^j» 

^p Jj3j (.^jlsJlj dJj aAIpjJI diVL^-P ^^-3 I 

. 1830 ^kLc. <lap_<-ajJI <^Illl j-oj-ll Jjl 

<6jPd^. diL^-L^P C)3 _*3l * aAIpjJI _a^ 1900-1890 ^1 j_tVI 

g- LpJaJl I Jpj .3j_ cuLuuVI j-pjJI dllp ^j-o J-ij-ll I il 


jU 




»_» j-o^l ^_Lsu jJ 1 



- OJ>U - 

Stephen Ovrves 

o\_udi\_i j\\ QA jTs fTs £_A_ds\^A A_C<0^ 

i_i\_dlA\ A_^.^a <^j\_a ,S> a 1\-*A A_d\ £j j^lj_u j _od 

■ 6^<\V\ oVdi^Wi y mAa ^ ^ (2.00?) ^.Vc. 


ji <kiji at (j-c Jj^^l |\ A n 3 11 ^CJjj ((. l2j J|\ ts~) 


ul3j .iijlsLlll <33 a nil ^-U-dl ( 


.iL^la <_culL» j-^j-II ^ Cf^^ s 4jI jT43c* 2l_> 

^_3 <2^LoJlI I ^ajlajJ I qjj I_ uj I 01 \ aA LjJ I g-1 ale ^-j-o j JdJ 

^_3 VI j^j3j ^LajjJI cjIjlILlLg ^ji jj^. t^jjj-tiisJI t^ 21 " 0 

— 1980 j 1950 ^_olc j-u Lo 6j3.pl 1 6jl^ll dul^j .^^jijaII > 3 a^>3\p 
^ j-c] < ( j->ilLd^. d> ^1.va^LjJI LaLo _<-u (_j3JI <_L^.j-ll 

L^3 LslSJ (dila£.| J 3 — (( LpLc j^3V2JI uJ^»» Jj 3 S-cL^. 

J_oj jLikj| jXJ C.UL-\. <(J_LS ^J ^j-P ‘dSjJLJ jiJ <_lj]4j Jl-J 

^LaLJI pVj-A jdlcj .oV_^Lc. aA 1 ^ % \ p Vij <<laJi_UJJ <jl£JlJlp 

200 ^j-p oLU p 
J£U 6 Kp 


. 1 ^ 3Arf-Vi jL^j| (jVI ^3j t LpIc (j-u^lj j^p I jjlp <1iAJI 6jjfe 
L^_jLAjJ _3 << a^ p < jJIjlA (jJ ^ I_pjlcJ 

£t_p_tJJJJ <5ajlijJI J^j,A^) J^j-i ^jI-AjjJI ^jl dllj .<JlP_A| j _Ji^l 

CJj£-Li J ^-3--%. — <-Jjl3\ 11 < ^k A^> \ ^jjj^VI ^UlsL ^1 i aALjU 
lU l i i a Vi jJ^j _ u^jJI dltj .^jJijaII j I CjIjI _3_l! Lp^jul) 

CjLla^L j\\ J_14.^. ^_3 ^jjIjljJI Ja i I_ p_p .6 J->_\-^k. j^lj^J 

. j\Ju_AjJI u^Vl ^3-i 

[IjlKjL Warwick <_ *_pL^ J^p] <d_ uj^jJjI^ ,I> j \3a3 j 

6jJfe IJ-uiLk. Jj>V-dl UJIjl-u ll| Ja 3^kLJI (j-a 6J-^klJ 

ja-C UJ 1 £j j »^l 1 Cj IJ j < <3 a a i 44 l_Aj>p£. ^J_i Lp jlcj . 3 AjlajJ 1 
^_3 jlL^JI ^a!I <jlp_A| C^WJ_UJ Lpj\c, 1 ^ A^k\ j-l (<djJLi g-^JJsl 

<d_ uj^jJjI^> (JpI_ujjlI JjLs .3^V-oJl 11 <aj,l3\ll (J-oC 3_ij^LaJ 

* 

((S<_ojli dLJ_ uj I ^jl ^\a i IjLp Su_Sljl1a-ojJI IjLp» :3JjlJa 

S3_ojUJI 6J-A ja^>\c jJi Lp l_3jAJ J-A)) :3JjU i _3JJ—3j 

((.j^-pjJ 1 < I ^ jj ^k a ^Lp-ildLs dll j ^J iJl 


6 jl a^II ujI_ujcVI 3JIjL ^^j-p^ <l^3 

< JJ A^ill Ij^J .jlaljuJI ( jjj_ujI 1 

(J(j)3 A A l3 IjJ ^_3 iojSHI djlujIjJI Jfl a A ^j-pj <^jJ_UJL»l J .F> jJLUJj 

lJLaI^I 1^-3Jj^ 3A^k,^ [SJ^31I CjUVjJI ^_3 ( 


w ^l>» jl y-^ 

jlp (JjsVI ^jlc. ((j \—^jdl I j^_> a 1 ( jj^ 


^LjJI L 


ioK 


J-> J-^k ( JJJ _ujG Lp j\c dll JJ <1890 ^kLc djt-Jjj 

—tiuj . [46 < "s.L a^W j\l=iV\ ^kp\ J j— pjJI 3jj1slj 


((.<Julj 

<dJj-3 .R> i^jjjl a^. 11 j 6j) aL\ ll j \33 djidjVI dlU Cul^j 

^Ja tiu <^Jjj6-pI^ 4juLu 1 \la, 11 dj 1— IjJI J uu= 

I JILa ^ _P j\cj . dj-jJ-P jJl 3 3_a_pL^. ^_3 jlu_UJ I UJ uOlLp 

J-Al_uuj <3 j^LijJI JjJ_uj (^.GlVp ^_3 6 j-p uj) J <d-)J-3> ^jjj_L^. 

^j_pj < Cx$ _ c <n A^J J> 1—A.& <uJ_ La-oJI ^-aj| j (JA_(3/_llxr 

REALITY’S DEEPEST SECRETS (*) 
the simple finite groups (^) 
the Monster (Y) 


Lpjl 3 <k> \3jll g-ljLUjVI ^)-P <£.JA^A ^Jl CjLla^LjJI 

djulajj JJ I jl j .<_1 \X a 3jj Lu^a Ijj <_J>oC ^j_p L__^_1pj 

A^a -v3 _uJ Gj-PjJ^ J A^il\c. J < 3 \ IA a 11 6j-A 

• U lt '^ S (J-° 

<JljlA jJLAJ V ^_jJI daL^j-^JI j I <ujlj_Lal.Vill ^_ ajjLppjj 

^j| <Jllil (Jjlj _UJ ■ djl 3 A^)l^-ll 6j-A j-p _uuJI 

90 _j i_ia5Ll 1 jj| .<_ujjj ^3^11 L <jla j < 1 \x < \ a dLjJ 

LpLpj uj-a^-ll jJjj l_3j_ujl 3 — 3_ckj j 270 j I 180 j I — 3_2kjj 

1J J^k a j) (g hj < m 3 <(_i 3C ^JX. Luj Ij <<jJ-S| .3jI JjJI ^_3 


(2015) 12/11 f^\ 


44 























































0) 


EJ[ 



4-ixi^o j 
<Lul dLl 


ujjdl jjoo 
nt,l 


I? 


3 


7 


?L 


7 


J 




/ 


180 ° 


_p 

/ 


£7 


jo ^rljjl iLaj 

.a_Li£4i 

(jo Jsulj jJOO JSJ 
«L!iLj dLO ((jL^^J 
•d I .Vi ~i a CaLlljJJ 

90° j oLadl 90° 
fo (jd.^1 alodVI ^ 

^iu.) .180°_l SjJJ 
4ju-uj ^ j A ^ A dJj 
.5CjLIjjj 


£ 



£3 


/ 



^p-i 

12 oaiiil jls u. 
4_L_u dLo jli ( Li 
c> 

jjoJ.1 j .iLLiiiti 

jSdu dlj jo 

180 °^ U 1 
•jlaUUI ^ JsliaJI 

^ J 4 -A 0 L jdi jo J 
.CiLljjj 6 ^j}o/^o 




£ 


180 ° 


cjJt^XI jioQj 


(*) 


jji <jji <jji 

j-ujlj jlaLuJI jl v 4—iSj - joJJI 4o j&* j\ (j 3 1 
4T Ml uviL^LAll^ .^.OLSJsI ^Jl jjju - I *1 a 

Jlsui Lgdo J^.1 J (^1 j-O-U jl djSLoaj 
JLld Jj_lo ja-J LJsLb - 4 miVi j—KJ lL wujlSJsI 
24 «Loj .j_ijdill Jo g-1 flTiV) j_lt - dj—o.jJI 
Joi .cjaSJJ jlaUu Lc. laiLao I 0 S 00 Ldljjj 
24 ^(j \ \ t,I jj-sdl (4 ojLu-oLjjJI wLl^LUI 
I jlX ^-li .<lifl.uo £j—aj jloQUI I ji!) J_a 
IdA ^ aixitl £j\ j^K^bl £-ul <ldljjj 24 dldA 
l jj) ^ A l*.i * 1A j <Cal—dj^J-ll W _UAJ I 

jl t^-bUjXI jj^aUudl J_a JS Ju 1— lAiftj 
.bljjj :ux^l Jo Sj-BLuXI 

<(1 pdj 4 -lxusjJI i^)) (4_ufdLiVI 4-1 Lodi Ja-^V 
dJj J*o ,JLdl oj^VI m 1 1,1 4_^^J| jl 

JJoo Joo VoS) jJ^o JS ux^l jj-U 

*U*.uSJ JS g—U^>^ jJ (yp ><>V,\ ^_U4^ 

dl^i .ujjlSJsI jisLUll ^_Lt iailod aj-oja. 
^111 CabljjjJI OJ-J& Jla Jo jljJJ 23 

.1 ^ ^1 t^iiLOl 

Turn, Turn, Turn (*) 
cube symmetry (^) 


N 

fl 


r 180 ° 


180 ° 


wjj 

(LI 8 o»^nll 
^1 jji 4 dLo 4 _lLc.j 
j^a J5J .4-LL4 u-) 

(CA?i 0 C^) -^Ij 
jLSLo jLIjjj 
^LsLu jUsilo-a 
aLol ^ 120 ° :uadl 
aLLiVI ^ 120 ° jl 
8 ^Ixj |jOj -jd.5n 
^Jl dluju CsLIjjj 
.ajSj J-uxi L 




/ 

V 



120° 

7 






120 ° 

7 



■FI 


120 ° 




/ 
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t>] -J>j [lj—i*-c>U. 

tjln^ LjuaLJu . i hi 'j-> A 
.(Jlill < 6 j -oj Jju-^Lsj 

< 1.jlu AiJ-o ^.aVI ^jl^» !<Cj^S> |^Jj).3 i 

Lo^Jl£.LoJ _2 J a^> t 2 A^^-o£. I_ 

-LJa I j ^ h t ^aJ » : iLuA-o ((/^{jjj-ll Quj 

Lo_Aj|J LcuU ^aJj ( La_&^_o | 6 jJl^. 

CjI Li Vi 11 ^Jl <_2a.l_2aJLi j^JuAill 

. 1 ^ LiC < 1 x^lj-a J_2a.I 2>° 5-oj3HLI 

((. 1A^_Aulo^ I^jJUlo I J^ iii 4i 2)1^ 

aJ_Lj JV_3>. Cj J_:a. J_4j 




^ 


4-JU 


•2) 1 — a j-^ jj-^' 6-° 2£dL33l 

2)1 _ ul,V A.Al_ijJI ja.J__S 1963 jSkl_C 2j 

< _ Vjl= <^JJ _ujlu J 2 .J> j <£j _ i4 ,W> 

<Jl^Jl11I jVjJI ^jll jL^uLi _uU 


£_aAj <jj&I_iJI L^lll 13-A Asuj .<Jqju-ojJ1 
16 <lx^ 1972 ja.lc ^4 <^jj LLi7jl>jJ^> 
— i^^Loxll < 2 jkJI CjI _uV SjlaTi. 

< 1 * \ l ^ 4 < 1 0 > 9 ^ t SS \ 1 1 ^ \ 1 t 7 « ^yA <1 l ^t-N \ 

^-3 <L> infill <JL^JuJsl ^yxL)Jl ^jA 6^0j 
J-UUiU j2iVI ^jJIslUJ .cj _<-uLiil l^ut^-a 

<JgLU-AuJl < Ifrlill jV)JI ^ 

< < Lu-u 1 * a i ** s 1 x Q ^ q 1 ^ & \ \ i y s L o 11 i ^11 \ 

2)l^j . Lij_i£. Jjl^ju-<u <11 CjLuIj 

2)1^ Jj ( L^-aL^-j L^-j-oLaj lj_u^ ^a*ull 
. &IjJ (jAa ill 

MilaaJI p J^JI 

<^jjlu_2a2jJ^> (jl^ <aU 3 isLtAj 

iiilj^ < 1 a^ A A Vi I jj ^JL^Jl lilc 

< 1 ^ J A A. A <K» ^ |^_qJJ < 1 \ \ ‘ " ^ ^ \ 0 

j — (jft _ul \ aAIujJI (j_° 

— <la2i cajU Cj_cajlJl) J \ \^v Cj l-2a. J at\A 

Four Enormous Families (*) 
THE MAN WITH THE PLAN (**) 
Cyclic groups (^) 
Alternating groups (Y) 
Lie-type groups (r) 
infinite lie groups (i) 
Sporadic groups (o) 
lightning ( 1 ) 


jljl_uJI g l^il 


(*)♦ 


4iM ac. oMjLc. ^jijI 

<<1quU-aU <jl^2l1a 1j-^j ^-1=a 11 dLtl ^_o_t_u2j .<JU_uL_ul ^2 =l 4 ^J1 cal ^klujl (-li^^l > 

^jAa J1 1-^-<AuL> ^ uCxl Laj2L£.J .^LcuUI <_ljj jJI j <-^Lls_ll jj J-i <J ujI L&jJ J 

. I ^)2l^ I j I o l^ia Lu 2x5^ LT^ £_JU-2= 

2)La^) 2 2h° ^^jll (^-^J -CJ^lulx. ^Ujl ,^-11 <4 ^La*JI <2^1ilJl c Vu^-a“> 

J^)) Cj^IjLslJI dLlj c ^u^~; 6J22».lj <\ 1 ^4 ^_4_» 1_^-A^*a> 2)j-^ <J^ialll 6J-A 

< ^ i <-Jj12lLo JI <Jl1j I 1^1 Uj 4aj(j J La! 2>3^ <1 =lU-aU <Jl^JlLo s^2> 

sporadic < \ \ t Us I <l=u—<_ ujJI <i^.VlII lA^ 2>° j' Lie <^J> A-A 2>° < '1 =L ^—^u 

((.6jAj 26 1_AJ^£. J-1LJI 

iCa^luLxJI 6J-A 2A" ^^212 ^_L Lojl4 ^J42 

Li cuLoA. - Ju jjl . 1 (j <> UL < A> ^au ^2-11 ^Jj^l C-) Li nil I 2A» 2h° Cul^ I 

^jli ^-cajLqAJI J< Mill 2)1 -<-uj <<^.jj 72 _i <6 j2>1j ^jalqa JjljLa Lu LoAllo 

jAjlli .<_il JjJI A —\a <Aj Jjjlj—<_ uj olj-a ^jjllaj^. 2)VI .<_il JjJI ^4 2)1^ 1—^ 

1 J JX. li-AU J < A * II ^j_o JAC <2j(jJ <LaJu_u_i < i^.ViA 6 jaj J^-l • 1^_ cu4j JjlAJ <_l^j jJI 


jac 2)1^ 2)' 1 jj2^-o l^.^i^Ci 2>^> 2 )- s j- j -Alc 2>« 2>° <-Mjll < 2 jja 1 I jajJIj . LJji 

. <l=uu_u_i Cu-ajlJ ^^_4 < ^au 2 )-°J < ^-^JL) La^j 2 - 2 S lie 
" (. (Y)•« . ^ 

<lcl£ 6J^2) (^yiAi .<£.j_a^_a j-<-2=llc ^4 (J-iAu ^ A! i> tptj : d—j^lALs j—oj 

2 )il .the switches CjMsLiXI jl the permutations CjM-U-uJI <il£ ol^klllll 2 ^ 

J AC L^aJ ^jlII oiluAalJI — O^LiAuJI aLL c ^_ 1 c VI ^jjAj V <_ijlllll Sj— ojll 

; jIac .1 < 2^2 2 )-° <£.j-o^_o d—iAl 2)1 (jAj 42 <Jlill ^Jju— i_u ^^j-lcj . O Vdllll 2 )-° ^^j 2 ) 

<(3 .1 a 2 ) a (2 <3 . 1 ) a (3 <2 . 1 ) :<C.J^=JI 6 AA ^LAJ 4 kllAo 6 dL_l^i .3 j 2 <1 
.CjLu 2 j 2 l 11 6 AA 2 >° < 2^2 ,^-lc- < 2 jlllll 6 j-ojJ| ^J 222 k 2 J (1 <2 < 3 ) ^ (2 <1 ( 3 ) <(1 <2 < 3 ) 

ol^klllll 2 >a < 2 l 1 Lajlq 1 ^ 441^2 2)1 2 >^> CjLujjjlJI 6 Ail £_jlo ^4 <^LjLlL 1 I ijlni^. 2 >°J 

(• lj^“ <<JuL^. ^2 <^_lcVl J ^2 L-Ut^-ll &jIa! 

2 )j 4 ll ^4 (jlilc ^aJI CjluALijJI ^ajlc s> ^k_t_uLi Cnfuii I <^J> IflAj 

.' ' 4 , 11(^1 ,"Lau^^U) <^-l> - CUJ LaU ^Ll 22 . I A 21*2 ^) 2 ^l < J AJJLC ^ i_uLl 1 I 

J AC dlllA tJUll J ii A M ^ U ^ J 22 L 2 V (■ LaAl 4 ollljjjJ < 2 ^ 22-0 V-ll J A t Tnj 

^<^> 1^1 2^0 J . 1 - $24 J 2 jjl 2 CjI A^.| 2 x 3 ^ SjI jl dj-Ll 2 >A < 2 Jl 2 j -iC 

J2-02 2 )-^ 6j2Sj ^4 <^L<JI ‘i^£j —la.I SjLulj — <i^.Vil 1 jjlC 6A^J <i^.TilI CjV -ull 

2)2\-aA <JaJu_AjuJl <i^.TilI j-^ajll ^- 42 j .0I2 IjjaII 2)-° <22_o JAu VI V < t _5-l > 

^lc j-t^al 42 V < (> _ 5 -l :> -L-A 2 >° ^—i^JULcV-ll < t _ 5 -l > j-oj d' -L^Vuj .<J 2 l_aJl 6 J—A 

ol^L jIhII 2>£- o-iAiaJJ 2)31 2>aU. au 1 .1=2—CU2JI aIjljVI ^liVu f.\ <A<ill ^4 LJlio 

.<JLJI j-^ 2 )ll a 2)31 sIaxj 15 ^3 oLcas 4 ^4 j-^-Lu ^nJI 

( Ij-aIiIu 26 _Ju2 J .«<JllaJI)) ^j-AsliaJl 2 >° <-l 3 lc 


l^ul : < Lu - ma j^j 


JjA^aJ 2)1 (JiLlj .<42LJ1 oVulaJl 2 )^ <-l3lc < 2 ! c_jl 1 nViVL l^J V jl —uj 

j_OjJl <i3-4 ^>2^1 J 1. ((<4j Us 1 )) jj-AillaLlLi L-A 2 iLk 1 JJ 2 iC < 22 1 LA 1*^11 <2jJa 11 j 2 -A=llaLll 

^3 t ^4 <2 L 0 I 2 L^ 1 * 1 a*> 2)1 2 >^H 3 ‘ Ij^-Ailc 10 53 2 )^ 0-^1 l^Jj <(((j!ua.jJl)) < 22 —Jull 

SlcAxi < 1 ^J <aL 13 ^.la-i 1 a t_4j2U A=a.l Vj <l-U^C. j j 22 a-o j-oV < —. 1J — xj 1 96 883 

<_oCAa V (J-al (^A^w ^Lal ^aJ)) :1983 ^a.lc <2x3 () 1 A .F> <_riS A44 .jj^Alll 

(^jL=JI 2 x^JI JV-A Lo 1-aJ 2 ^jAiaII 2j(>dl2j24Jl 2 ) 1-2 (J a I ... Aljl jl £uLaj »1 

>1 ** 

((• 2 x 3^1 <222 ^4 <JL4JJL 2 2)^3 ^aJ <42^1=2 Qj i ill ^lll {(((jlua-jll )) Sj_oj (> _ 5 -lc 2 ) 2 J ‘ II j 
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l^jlS ‘<£14400 .D .S> << j$\ i i nl .M> .R> mi .R> CiLo-aLijJI ^Lalx :(j\ uw\\ ,ja) jULi^l 

. jldj-JI I 4-hj-u-ju-a 4 xi4 4X.Lu.i5 jXJJ jxJ U iL^Lojdl 4_ijiilLI 4_JjVI jxusIaaJI jXgd jA jdl l^j^SL jl n-% 1 


jXaI CA^ (j-° (^Lulj xALjJI 






UlL 


<u> ai 


.jX^jLau^j dJj_4 _il^4 Ij_ 

[jj^jj c>] JlAfJ 

<lL^ ddll^)) :<^jaIa _xli4jj^> IaoasIj 

...iijbJI xulll 61x^Jl ^xIslCI 

<A4jla ^A jaj^ ^ L^l<jL£ 

•Jta^l JJ-^J cd K ,7,*H 6 J>>^ 

ud>=^' lt* ^b o 1 ^ - 1 —^ 

((. <4 dcLoxxxu 

ijjlaJJ (Jj^l 6 ^IaJ < ( jJ^Ajlu> t ax^t 
((^JjVI 6j lV\ll (j _a I))A ^-_ajJI 

. 1970 ^lc <^1^_ujljjj!^>_» ^aLII uu.^ 

>^JjlD d \ a 11 ddll^ L^jj^i 


('). 


’(NSF) 

<JlK ^_ Q jx>jJI ^_»jlaJ Jj4^. <1_ JlAjlx^ 


3^44 Lx^L jJI jaaLilo ^jl^j <Bowdoin 
^ <— u±xjj}i\ ^—II 2x3—^ 4? 

dAj-11 dl _Id ^Aj . ddlj-osaLaJJ <4 _ iM 


'j-°j b^j f-$d S' O^-d' u* cs>L «_*jjjc. ^yL Ijjiit ^1 
x^AjtlJI IdA ^-1^. ■ < a ill I dcl^dll b^lUiA { j r £- £j^4 Idod^u 

J^Ajj .^jLa^jJL g.Jalx<i ddll^ ^iJI ddLled^fl dill ^ \.a^. ddlduA 

. Jx\ x^> U <l ^-Jl IdA (jl (J"° La Lai jj| J <41 <(JtJ) lA ' Ai<> 


_XOl4Jj^> IjLj IdJUA. J^dJL> J-^J < LiLt II CJ L^I^JI 

^Ajlx-oJI <J^JLua (J_o jlil (^jJI — jJL^_ulll IxALjJI IdA 

.<jLLxkj 6^lLo IjJlLc — 6 d^lil (djLiVjJL 
jxJLc Jaja jl ^ _! IjI )) :<_aLl1jI dL_sJ La _(_u> J_SdLi 


<4jklJI ^>l=LiJI dd! 

^ xAjJ I d^J . ^vlVia _ J<jU <lLk. | dli Ij <jui_(ill I 

I j£L&J . Q>^-iil _daxJl 11 _A ^Jl 

1982 ^lc ^_sj — <^jxi4jjJ> \xAljjJl <^tlxvi\ jj^> 
diljj — Lol^-jJI ^.LolXu^lJ^U <(^^ 0 ! _ <_U> J 1 \ 1 ^jljLiVI X— 1 X^\ 

^Jddi X ^d^-> Jt <» ^.l^Jslj ^1_id!I ^_Lc 6del_ lujloJJ 

\ is~i \ t-u (ilUL^ < I a vk \^j L^.j) xAj ^ jl^ I La^JlU C. 

(Jjl-^J I jl) <JL4 111 I <Lz> _ctxjj I Ld^. V ^_a_i-g \ X XI La J-aJtJ I I d-& 

Ijdd-A • I ^ xAa^-a <^jxi _\3^J> <J^d4j .^jLa^JlU _iljJI 

(JLl^.^ 1 ^Lael a j cj-9J Li jI^ ^LxLa c. 


^Je gj^w4^>J| xVm^I 6jlcJ ^1\ <_ajldll 

JdC L ^aaldl ^Jl L$ _aj4 d^-cJI 2)^ ‘dilj £jC. ^ xA x^> 

jl 3000 ^ 1 \ <adx^a L_dll 15 jJLJI ^jLa^jJI cjL 


LT^ 




u- 0 ' 


Lu jldx-^l ^ <^1 


4du2 

«.kiua 4000 

j<La 


<—ia x^>H Jklll J^ wxinj ^jLa^jJI <31xlil ^-Uldll (JS ^ \ 

J^a (djlULaUI (J^Lkj . d^ljl j^bll <Jljl j _La 111 I 

CjL£ Jj JjLila ^ lU^JI 2^4 ^J <c j4j xlxJI Ijill 


the National Science Foundation (^) 


((.LalLs LjJJ I 4 J)ILd \ ^d4j4 dLL lx-^Ls^ 

^LaJe ^5_lajt-a x 1972 ^\ _e _ LJJ> Jb_ ^43 

<jl ^4 (J^ Jj-Jl 2 >J ^| /)jj-ilA 4 CjI-A. -^1 


< 4 jLs d-ul^ jJI I J -A <41^3 ^j) J 4 £. .(J 4 J,-tlaJI 

j \ \*N II (J xA^II JJJLJJ . < 4 ]Ijll CjIJ)\ X a ^-Jj^fl ^Jj) xAc. 

< 2 HLu-VjlJj^^> ^Jl <eJA-oJI 6 d ^4 < 4 L^-jJ 1 dH ^jlj 

ll^J ^cjl-^^df^l i^\ iid^ll <A^llJI <_^LLa^J 

— <4 III 1 1 Llj^jAjJI^ d^ X A ^A I jlju-ul d^dll — <j$LuJu|> 

((. La^jJ I e- 1-^-41 <JL 4 j). - - _=1 

(jl ^yz j —44 <3| Jjj) < al^s. xA ^jL <_u| J—^.1 (jl^J 

^JJL 4 IdAj .< 1 a 7 \ a dd^JLXu^l ds <Lj 4 _cxjoJI <jl^jl 1 LI j-ajJI ^lHa 

<4_i_oL_oVI J_ajjl ) f-I44J 1 dliLuJ ^ ua ^ 1 c ^^JL ^4 <_o^IaJI ^1 

^j(J ^4 x^jLil ^.^1 JA 4 ^ ^. LAjXJlI dj^-j V <4 |J < (<_j 5 UI 

(j-a d 4 jll dj-^.j ^.de ^le ^jJI JjLa — djx^j ^de ddLJJ 

• 6 d s _^.J ddLul <jJkL Laxi ^> 4^1 Id^ uHal \ — j-aj-ll 

iJjVI < 1 —colli (jl —toi 4 j|j^> 2 ^^ <1981 ^lc ^aj 

. Ij<: \ a J 1 ^) La ^ L^4^f I I d ^-4 (J IaI^^ I I 4 01 


800 ^_a ^A 4 jJ^JLa ^A <£4 1 _du <J^_tola dd^-ll dAA 

< 4 A ddjJI A_ 44 (jl JjA ddAjJI _ 3 L 4 < 4 A ^^Jl 4 _<_ulj 
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. <Gl LdL j-ojJI ojL^ 3 *^ 

6 JJi^Il jje pLluj^I ^j-a <Cj_o^_o <Q 1 l-n^aLj -1 1 < 6 j_ajJI 

jl de^L <(JH1I J * * < ■ ■ ^_lej .<jjJLo <LilaJU Lftlu LjA <1_LjjjIIj 

Lj 1-AJjjjJ Aa£. Sj -oj ( J^-JlJ 


Uaj|Jj J^l£ oLusbj 

dij^-L dll . 6 LuLoj LLuj LLLjjI j_ojJI 4 jjLj 61 _Luj Ja * Ajj 

^ < h\jaJI (Jj)^ a 11 ^jjjlII <<lj-!L .E> ( *_o j inf, £_lxiIjL 1 I (jj- 3-11 ^^-A 
JjLu ^ ^ ^111 ^LLilL h±\Ly\ Jl <u* 3L ^311 

olj'\ < II (J^Lkj .^UslLcuI 1 jJA ^L^fl ol ^ < ALjJI £_AjJ 4 ju^ 

<c 3 LLil (JjsJ Sj^jjlo LajL <1 jJL> a_A JfiCI <<A_&I jll 

. Cj l lua Lj -1 1 ^A SjeLiLo Cj^ L_o 3^ j J < < i ^ jL-J 3 ~° ^j^-ggA 
^^AjJ I_Ljlisi-a 3 ^ <j^Jj 1 _JjAjlC <Ij_1 L> 3^ 

^L-^L^jJ 4 < A 3L j| 11832 ^.1 _e dl_Ijj Lie 20 N j Ar -j) 

. L$_> LJj_o 3L sLa J^.1 3-° SjjL-o cJ^L. cuiusi 

(( JLa£.| <_|jL^_o CuL Luj SjjLlI (jL» (j4 ^ JAj 

.^JjLuLo j_ie 3 ttie jLl -v 1 Ljl_<_uLa *^Ljlo jl < tjjj-o IjUGil jl 

3 - 0 ^, JcJ J ^J-U J.<.ULQ Jj2^j 3 Li^. I <L CjLuIjJ OjLLl J 

u)' < ii 11 ^jj * jL ^dJI ^jxj Ji < ( 1 11 jlJ-J <V 31 ( ^j^al <j- 1 L 

CjJ-oL<_<j)) :SjjL-o <LJ <JLoj ^A l-JJ^ AA <IjJL> •<— 1 >J-Ajll 

^j^.1 <JLuj ^Aj ((. l^.iejdLij <La_o—cuJI < u i-u <UjI < < A 

(Jj^- —si 3-° £ —lAj dlt ^ 


31 L^ —osJI <uL 

(J^—Jill dUj ^Ja_c iksLj ^1 <_udlib ,J^—tlJ ol^ljjJ-ll 

J^jJI f- 1 LCi l^JI • [^‘ in s ^ ^\a!\ 

^JUJLJ ^_c j_c 1 I jjfcj ^ ilAlII jl Jj-Ll i_A — i-^jJ 

(jA l3U 31 LS . 6 jl-ail <jljLjjla11 ^j^jLa^J! ^ —^A 3 LL <1 ->La_i 

— codes ol jj)—^Jl ^lsxuu^j ^a Lj^Ji—<_ui 1 <jljLu-ALjJ1 ^jlaIaII 

.j^jJI ^ie J_alau j W< <Yl 11 ^.LJl ^LjaIL — l^Aj 

J^ 3 ll oLd Cj LtAl \jII A a 1 c 3 d *ijJ <<ljJL> SIaj Jjljj 

L^> jdJL> l^-iA O^jJj 3 L i<-»ljjJl j . L^JI-(_uljjj L^j^Ajj 

^1L ^a cjJ^.j <j^■ E> <jLjli^fl ol \ AL>jJ 1 <ile 3 Uj < I 
3 ul^ a j — j_ 3 -d 1 — ^LluJl 30 <lLs 3 ^j_ _^ji ^ji 

jl <aUJ 1 jJloAj 3 ^> <(JLll (J u < O (^jde^ JaL^VI 

3 ujklll ^LjjlsJI g-L a l»J 3 - 3 LII jjlojlII l^-loe J^_a AaJ . (1 ^-S-L 

oljj 3 -°^-^ jl^LiU ^a J ^.1 3-0 j-oj-ll ^jl*^ ^1 JsJi—i_uV 

I^Jlo j-i.^ JAe J.jj jjjjJI I j^j — «dlujL-u^f I pi II 

OjjLi^J LjLs Cjjjiaj L\<Lj . Jju U_A—LTnI ja 3 I. 

.jJljll ^ u n\ 3ljJ^f <JjA 61 Jl Cj^jj-s2>1 j Ljj 




3-0 IaML»I j-oj-ll A3LJ 1 S 3 jA 3 ^Lkj 

JjAe ^jAuaj ^Jj . j_<-Ajl^j 3^-J ^JlII 6 jJL^.^fl oLKJI 6J-A 


LLJsl JJU JLJJ .<aMoxJI ijjlajJI 3 ^ 3 ^ LLj ^-Ul 3 Lj 31 (jLjjaII 
jL.VI jJj jj^.ljJI CilLLJ.1 jjj(J-i-^ljjj <1996 ^iiji 
.2005 ^Ix. jLuJI jJLJLI j.j.u ^"\ 

jJ^l 3 ^ 3 ^! 3 -o LljIjJI <L_coil) ^LlA-a 3 | <CJjA> JjAj 

^Ij^-^I)) .< \1 a^>^I 3-0 LL^-cojI 

«< 1 ^ \lVu 3 -^-La I j La Loj I jj^ 1 3^ a Ljj^wO jJ L cjj-Ju 1 
3 L^jjJI oj^-* 3 > 3 -a u LI I <jl^LJI 3 - c)) • Laju-Al^ 

^jJLS-OJ <jjJiljiJI 3-° ^1 Vlj . J^.1 J 3^“° < '-l-oSl-J 

<jL < LLu 3^1 ^ _2 3^3^11 31 JAIaj Jj _jJ . l_0 

«.cl!j 3-o jAeJdl Jj^LoLI 3-° a 

.eJjL^JI | j_A j-jLoJI LLJ.I < ( jxujjJ> j <3jaLo > jaJ 


LJAj IjAjLw 3 jjJI 3 LII \xAIjjJ 1 3 _o 6 j A x^ <_Cj-O-^a dJL-Aj 

3LjJ! 31 <3>oJ—<_u> jaajj —ojLjJIj 3^1111 3jLUJsI (^a 
j_Aj < lLL-a 11 J I 10 lLILlII LL^j ^A s l_Ajj-o J-J-LI2L.I 

3LjJI 3"° J-^OLJJ jsJ <j1 ^J- 3 L \ L 


. . I 

4 0 < ^ 4 ^J_LXI ^C-AJLQl j 


The Math of Making Connections (*) 
PROVING IT AGAIN (**) 
cryptography (^) 
fundamental particles (Y) 


JxjuJul JaJ 3 jJ 3^_jouj-oJlII »• 1 jjL-Jl 3-0 <jAL JjLl 

3 )j-^j-» Ij^Lj jj^£. jj-c 3 L^ > >f L ^ I 3 a ^.a cj! \xALjJI ^Llc 
Ij_a ^_a <-ojIaJI JL ^.^1 ^jLLLlo 30 ^^ 13^3^ 3 ^ 

^jL-jlj Jj3^ 31 3^A>^ 3^ ^jljLlII jt-uill 3 ^- 3 j 3h°j .jL^dVI 
Jj^ ^ 11 dllj (^Sjuu ^-J-LL 3I 3^ <3 j ^l 3 iJj ( j^> l-AjIL-o 

. 6jjit.il jj 1 nCil ^a < <5 \ aAII <_\H 5 L 1 1 3u La jJ 3 

3-o ^jlLa j_ 2^I _Lu iLjL <3 jL_Ljjj 3^ > 3 t3( ^ 

33Li JIaI^^I jj-Ol^J <j| I_oS <1 ^_jL-o 3L^>aJI 

<jjL-^I Jjl 1992 ^.Le ^_A ^-SjJ AAA . < JJ_o^L>j < 2 lu-o _<_u> 

c_AAjjj jsJ)) <3 jLLLjJJ^> 31 < c> L H> J ^ > 3 ^ 32 iJ -ij>j-ll 3^ 2l J- CUJ 

jj Jjla ajLjjL^o 6^; LuJ JjjL» : jjLuu-ojj «.-La J-ojlII 3e 

cjI jLe dllA 3^ jdj .3U jA\ Jj^- jj -3 I4K cuL <<gIaj 3-0 
((.3U^>jJI 3fc ^fl V <^^^.1 jj-o 1 ^A jl 


3 ^ 3 USjIxI 

3 ^j . 1994 ^lc 3 LajJI 3-° ^lLJI <3_call! Jj^l LL3I jjx^> 

jdj l-Aj-^L*! \ x^LjJI (j-a_ill 3-°^>-^l LxA|j»^ ml ^jOlIII 

3-0 ^i-ll i^jliil L^-<-<jA 3GiLJI 3^ 3-0 3-0_caA ^J_(_u (J-o_uul> 
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U_uulc (j-iill (jV Lij^c. I s&j 

< 6 U^JI ^j-o ^Jj^fl 4 d_call I 4 jL^jj <lo Gjll SjJjII eJjjjldl 

<dJ j *Ljj >c jUjdl jl ^-21 ^ ic JaLftrdl di> ^j- 2 c 

^_lc S_lC.Lcu_dJ (jA aj 1 * x ^ 1 ij <(_yjJjd> j <dj a 1 a a> jl^. 

(Jjl^J l Ac Jal_Lsdlj jjl! 6 jaJ^JI <1 _ X \ a ^>11 Jl ^\ \ _cal 

Jj-o J_s Jjejl ^j| dl_!j < I jJ_ cuj j_o^l |j_A jdj . Jul-G _call 

^2 da J^Jl^ ^jUjdl IdA I jjld <_Jl-Jk_caJI \aALjJI 


. 6j-i£. ^^^-cu djdalx3LJ-o j2cAj 

jXJ dL&jJ <1 >L£ Sjlcl ^jlc. J oJtAI <dllj d C. _ada j 

<d>d_cu> (jl^J .^jjjLoj^AI ^jlc. n V j-^j-ll 4_ijidJ Ajl_Sell 

<<dlcujjJjld> _ cuj Jjlojj 4j ijkJI 5 jlSj J 2 cj ds 

IJ)L^ (j-»l-!l cjLlculII ^UjI u^LjJI ^j-a (JjlLs J J£. d-° 6 Jjd J ^_Aj 

jda .^Ujdl (j-a 4 jljIjJI 4d_colli /jjjla^a_ cuj Ij_^.ljj Ja_coil 

. dj-d_cu ol^-uaL^-a OJuIj d I JJU ^_a^JI 4jjllj ^_coAj Cj^J-c^I 


Ijd dd^ ^^-Ij I J—Sjl <c_JJjd J_a I)) :<d —cujj Jjld> JjUj 

Cdld L^jI . dl_!j c-xec I dlds ^_ajLj 4_£j| jj i^JjjLajJI J_2c I j 

4jj lU I 4d_coll I ^J_a 2 sj_a ^_3 J_a*A I ^Ac cld\JI dd ((. <Lla2^. 

^.U^L^cJ ^Ac 1 J-d_coil < ( jj-aJ_cu> L^_3cl| cjAL ^j| J-S-j ^jLa^jlIJ 

dL^JA ^A| j\,^jl L^jt_cu ^j-a ^1 <a^^IjJI ^Jalill J 

^iJalLI Jo-olcajJI ^j| ^J| <dl_ca^jJjl^> jJ_daJJ . i^yj jLcaJI 

J^l- uiaU dl>L->jl^_a £j£. JL^JLi \ aAIjjJI (Ja ^ S (jL&^JlU 

. Lcc^-coj | <_coj^JlJ I 

^yJI ^—S jlj-iVI <d— 

<^jj) a 1 a <i> ^ <^jjjJ^jJ> ^ <^jjl \ ni -6d^ call (^JjLo«^ 

JJ£.j 1 H<> \kj La| . L^cLlI uj ^.I^JI dadJI lj)3t aAj 

I ^j-a d^aJL J_JLOJJ djjl^ l^l J^jlS <ujLi_(Jill ^j-a JjlLs 

IjjjJ)) :<L^Jl^-coJI I_^_j^La| ^_a C.\X aAj J_i jJaLlil ^ \ a^c 

cdUall 5 jL^J ^-2 dJ^La < Ullxjll I j|j t<1_ LiJj_2c 

■ ((.^jLa^jJI ^-L^jj 

THE NEXT GENERATION (*) 
the American Mathematical Society (^) 


- djljlcuMJ ^Ci.lj-3 - 

The Classification of the Finite Simple Groups: A Personal Journey: The Early Years. 

Daniel Gorenstein in A Century of Mathematics in America, Part I. Edited by Peter Duren, 
with the assistance of Richard A. Askey and Uta C. Merzbach. American Mathematical 
Society, 1998. www.ams.org/samplings/math-history/hmath1-gorenstein33.pdf 

A Brief History of the Classification of the Finite Simple Groups. Ronald Solomon in 
Bulletin of the American Mathematical Society, Vol. 38, No. 3, pages 315-352; 2001. www. 
ams.org/journals/bull/2001 -38-03/S0273-0979-01 -00909-0 
The Equation That Couldn’t Be Solved: How Mathematical Genius Discovered the 
Language of Symmetry. Mario Livio. Simon & Schuster, 2005. 

Symmetry and the Monster: One of the Greatest Quests in Mathematics. Mark Ronan. 
Oxford University Press, 2006. 


Scientific American, July 2015 


^JsJlj _1 11 JI 10_II ^jl 

Sjjj^dl _colli j .(jLa^jJI (j-a *LljIjl 1 I <La_colli LoLoj 

<JlsLo!! qIJj^o (dJ^fLd J-o_CUJ <6j-c02L^ll 

^ I jlc ^jLa^jJI ^2 <1 jI— cu d^Ljjllj 

<JUUlLJIj JLOj J-^^l d 1 Q^ X dl <(JI^_cu^fl d"° J^-AjUlS 

jrLu d* d ^“ OJ ^ d ^Ji -oLuaaljjJJ < Lo^ldlll 

<y2 caJI cd^fl j2 ^Lu Jj CJ t a^s. <> ^L^d 


• dill dldjL a 

<2005 ^Ix. 


J ' .B ,E> _jl 11 j- 

Polices < _ddl ^ VU-o [d^lL £_J 

:<ji ^Uc ( ^(AMS) yH\ Ca\— u>>\ajl\ LajJ-coj 

dll m * o 1 id i jot ( C '-L^ Ls H c 1 ^ \ LajJ I I» 

dl-A^jJI dd^ 1 d^ <j-^L^JI dj-2jJI SLLjlll ‘L^jjldLsj 

(Jldll IJ_A jLil dfi J ((.6jj_ Loj _cu Lo^JLo 

<jl11j dd^ da 4 ajI a xAjJl J^l ^daLj d^ LajU-o 4_dido 

dlaLo K o Jl jda . 1 a d^- s d^-‘- u - 1 '^^ d* jJ c J i a an 11 

<cjLl\J 1 L_dJG ^_a <j^Llll 4 j»1^j _tluj (<dw_cu>_i < ( jxudjJ> 

6j(j J \ (JLadv^fI ^2 (^dll Lm coj d^jll cJJdll J (_j-ll 

.2011 ^IdJ ^a 

'vka o ^1_LL La^d-ojdl <jjlllll d^_ Ajj djL^Jij da 

Ijjlo dl ^1 — d LL l> t - , d^ll Si^Jl d_^ <-Aj-aIj — d^dll iaALjJI 

oLol*J d^ AjA*ll d- 0 - 2 • Jj-ajcc»jLoll 6 Jjdo 4 o \a Si Jl jj 4 o >ku 
d^l-d^. oLSli Jj-ojj jj_colsJI j \C- IJ_jLo_o I Jjlaj (djLccdljjJI 

d^L^JI dill y-uaj dl d^ Cx$S^ (J—i < Jj^£- Jjl 3 Sjj2^-o 

.6jlU| dlidAjJ (^dJI (Jd^cJI ^jLd Sjjdo 

^dll u.U->jJI ^^jlLII dl^ • (jL lcuJI IdA <djAlxi> Jd^-^ljj 
:c_2ULcdjj ((.6 jjjj cj _S-coJI d-° ^41 IjJJ-o JjlG _cull Ja \ 

4_ojj . 1\L^ d^ *1^1 JL jLcdj jd jliaU djJ^ Aj_aLudl» 

JjLlLI ^a Jldf ^ d-^l ^dJldA d^ jd^.j 4jdjj d^—dial 

«.^LVI ^jLa ^_a 


J^aJI 

ja.LoVI ^Jl dl-AjJ) 2 ^di jd d JLa *Al jJ^-alJI d-° Jjddl 6 J_Aj 

d^ <^-OJl 2 ^q J__> (Lcj-O-^O Jud_LOJ ^IjJ olid Jj ej_(.(f^t.a 

— LjILc^LC djdj ^dll — <jlcu^L .G> Jjdij . (jA. x^i Wl 1 

^-J A ^ A ^cd-11 4 -JjISj f-1 O 1c J^_cu jL-d 

Lo LJLc. J-<d^^ ^ AjiaJ ^J_a I^yj IdlI)) d I 4ld^.^Lo < c_aJ ll_o jAC 

^cAljJ)) dljl 6 jJ 2iaj <((SLpdl ^J-o oldj_c^l 

Id^. < Ls_o Ci^Lddl d^^^ j 2 cAj < Ls_o jLa_cu^flj oUddl 

((. 4JIJI j <£.jo^co I 4 JI 
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Jtlajallat 12/11 jij^i 31 oJbai 

gU€>loom 2015 j-lju-ujj / 




V>uVli_ 

V 4 ♦♦ «■ ♦ 

. (j^aAaX ^AaC. A.:wJajA ^aLAa CA»AA ^-X'fs 



<(Jj J-iuul^J .H> 


4jLLlLo ^j_C j _U^A JJLJ I ^LiljLC ^_II ^)l_2uJLA*2l ^jA JjjJLII 

J J vji^t/il Sj \\\ <Jl 11 c 4 aOa_j-uI ^cjju-ul Lo_o . 4 .-QL-^J 1 

4_sLaO| <^L>I jJj % a I .o ^ j (j^j-ll dllljl 

Ojajjaj 4al£L au-ijVI 4 aJL*1I ^^1 j_o ^ja CjIj- __JaJ 1 a ,M >.fc 


£jA ^-^SA O J_Ll^xAJ a^aOj-LL 4a 11>-1J 4_Oj^UI j_ 




.duaJI (j-A ^^lLJJIj (j-Sjll jj-sJI 

4^2*0. g-L qJaJI J <(3^_loVI ^-0 ^-Ij^l SjaJJj 




4_JL_ 


i] 3 


<LjAja_aj ^jjL^xA Loa Sj-oa 

^jji^A J£ *L~VaO. < J_aOl3| CjL^^Lc l_$I _<.Vt7\l c Q 3 4iLj50 

. 6JaJ^. ja_sLLcj CjO.L£j j_ JjjJa 1 ^ Jjl^wJi _coil ^j_o 

6J-& ^julLlLI ^Ualll £_culj V_^a£ ‘^J^l Sj-gJJj ‘ I J-* _ JUL ^ Lo^ 

J£ 4£ja _coil J-AC Jj>^^ 11 6 JuftJ . LljI Jjlc <jluj^jlJI CjO-iLaJI 

(j-o ^A^ I 4 1 i^ll Vj_JLiVI 4.-QL-^J ^ Ju-oLlII ^_3 6 Ja-Lq _ii 

Jj(jjL^.ljJI ^ca^a O ljl <(j^-l .^OJI ^IajJI (j-o ju^JI LfrjJ aLs 

LoJa£. IaLlII JaJI V^AA^U (Jjii V I dU j ^j-OaOlJ i co£ <6j-tl 6 juft 

.4_IO-a V JaasO. juftJ < I Jy.W-fl J An ill ^A^.l^_A 


( ** } jSU Jjtia 

^J- 0 ^dxJI £y& j^J-ll ^ I 5 _<ilAjll J-IUlLI (J-° 

j 11 (jj“^ ^ A^lll j uiC. 4 -<_llol^JI ^_tL^I (£Sa 4_iLt-oVI 

<J ^.aCLi t ^jlC cj-^ I — 

ijjj . 11 <J ejl a^> aV I jLij j-2^.1 lA^- (j-° j <7mII <-oaa.L$_o 


EBOLA WAR (*) 
CUNNING KILLER (**) 


VJJL>^fl ^JJJ JJJL^ (jt _j _ UJ (j£. c jjI^UI CjJ^AA Lo ULc 

I j| -L>A 3 3L_xJI ^-S ( j^jjil j .<b jJI ^jjjLjJIj 

j-oJj ^jl (JjlS (JJJ JJ —AiJI L-JiuJI (j-o ^^cllll 6jl (J—icu 

(Jjx. CaCLLlL-uI I ^LcJI ^_a oLcLa-^JI jjAiJ .<jI xAcl AlaJLo 
I j_A ^_S <Aj-JjljJI jjALcoj >( j-iji.l jLJjlIjI JjlS ^Jj^fl CjLiLj-^X^ 
j-^-s ^ji Jjls U.UJ a 1 A^^.11 ^_a <oL^.iLsJI cjjjb I j| jL_coil 

6^ ^ C5^s>° 


^jLa-OlII JJ-S-2 . <_AJLAJlLj 6^)JlO V^a_s^I diljLcI <s._\C. CjI J)\ A AII 

_<Ju <JLO ^j- 0 lP^) I d^ \ aAj-II CjLi_(JuLLII 

-AjJ I 4 A ^jA (_J-Sl^ d-^^fl 6^ 1 Ad-**>^ (SjUJI 

^_La . <LLojl^JJ CjI _^MsJI 4 -sj-^j _Ir^LJI I_ 0-0 

jja j ij^pll < 4 ajaj-cuJ I j l 11 <l!jl^jl1 ^j^UI cj-sjJI 

4a I ,±^ill Cj Lcj) a' y a j 4 ajJ^I CjI^j _Liu CjJ^j S&J -Jl^ 


(j - 0 ^ LT^ _ 4 ,^,^ I ji li I JaJ-OaJ I jAjAA A^l I 

. 4 . \ ^,aA 1600 ^ja ^jl Jjls LcLc £a*aj 1 jrll^l — 4 alcLLLs 

J-<_uJIj :^UII 6 jIaI ja^I jJ aa (^j^-I (j-ilj-ol dlLl^i 

^j-c ^a^I o llq ^1 < (HIV) u < I 4x0X1 

.2013 jxLc a Vi £j\A^O 4 a^La 

CjjAJLA 1 ^_lujlSa ( jOjXi CjaO ^aJI CjIaI _OJLAsJI 6 J-AJ 

^_^_a < LOij^l (-AjX ^_£ 4 aJOJI V^AaV^ 4 jb 2 iO. (JiLk I_ cLoa 

1 A 7 . 11 a <a,A^)T\^ (^^Os .j^iLUXI (^ 5 -^- Jjla^lj £ _cuj^fl 

IajAJuJj (JJaJIjA_ LJJ J^^l _Liu 21 000 c_A_Li-A^l 

.^jOj-LI IjJfc si_Sj 5 JO. 8500 ^J-O Lluj^-j <1 _LljlCj 

^jS-cA J£ Ija ^| (jl 4 a 1 Lx_ 1 I 4 ^>. A^ill Sjli dljJl d£j 


_ jO\OIj 

4ajO-q Ljljllj ^Iaja^I Oji^j — ^jVI UJ^- 

.jaIxJIJsOII 

oOIaIIIj ol—^.^^LaiJI (j2x*A 4AjjsLi (j 1 


—xjjlS <4£^£jlaj 6^) \X ju~> V^-uVI oOU CuAa ULb 

£ jl oOllLI j^u j A —ijAiLLl 4^ia,A^> (j-LL^OI Jaj— 

.(Ju-SlSI oU^Il 


, c IjjVI jlSlL J«1 ^ <<LAJ.I - ^ aAUJI ^aAlaJI oj^ 
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. bj.ti.tli bJi^jia ^ Jj^jJI JaS 4-Alj (j^uMa ^ixxiliujXI JLa£ :«LAl^ £jJ 


LoS <f.J1 (Jjr^ (_5.ll £^J>J1 Cy> 0 '-'- U JL>A (j-° <-sl£ 

V)) :<jIa (4 J>j-La S^-iL ^LLLL LT 3 _^Jl 

LaS ((<ch^A m^.1 .LlAS < JSiC 1 La ^_lc _bj (^\ d AA \ I 

i_ddl £^jA <j-° <—AAjJI ^Ll^.VI jdlc] <<jd- ojj G> dAf 

. [(^)-d a ju& 1 <L*_aL^ ^A ^j^jLcua! LitJ 
<L_ul^)jJ jjLJI J a A 3 | 1 i~\.jJ jjLJIj ^c-Jj AiVill j_1jIaj JAj j 

L^jlc JjLkJI (j^-J _ cul^JI J^Llj aL-ujjjaII j\ _ajjjljI 4jAjlS 

^£jAl 1I jLld-a dJj ^A 11 fVj—.uVI LI ^ aA ^^ic 

. 0 ) ^jluoLl)I aLIj^.VI 6 J_a JlLa jL^Jil ^_lc^]/J- cLl 1 J<_a-^>jLl 1I 

CjLlLoC d^d jXJ J_A <j| <jbA^. < ialc <_ i_<jI^J Cjj^-L| J_AA 

.Las <_sj_aIi_s <JU 29 ^_lc SIajJI al_> aIcj^. Ad j I ^c_>j_ <_Lj 

. Laic <_>I^A j-Lu jJI (j-ij-ll £C-JjL (JiLk 


c>u^l 


LT^‘ 


^ ^Ul oL^I jJI ,dllj J-oj 


,U1 


J ~V1 A 


(J^Lk. <ejl A^a (JS J—A <(Jj all ^A^ . jl_ JuIjVL I J_JU l aAC 

li^LL \ CA^I j' b—d j (jxijjdaJI <3cd>Ldl 6J.—A 

uLoa Jau (ilUL-^ << t a^^. 11^ J_sJI 6 J_iJ_Lj ( j-ilj_a^Ll 

(A' 1 >t . 18 ^jJI (_£>ijJI 

4Jlj| jAf CjI_cuJjJlaII J_laj| (jxuJ V_£JljVI ^jjjJj-JA <j| £_aj 

.oL-udjJIj j-aIaxU JLsa JjIa <j 1 VI ^contagious 


V^jljVI CjLcojjjA ^jl <jl^.jJjjLJI (JjJL^jLII oLI j> II 

JL^JI Laia .^cLjlII jl ^ ^ II 6j_a J_a ^j | <Lj a A 1 _A 


VI ^ < Cj L_uj^)JaJ I ^j-a 6 jJlC ^-a 

<ilj_Ai 2)-°j -4-ic <jaL-^I ^c-t-ijLj \\a^1lI 1 a ^^^1 ^ilII L^ldJI 
dendritic cells 3 -IucJlUI L!iliJI SLa^-ail L^UJI <JIjVI 
<jaI j_a CjLjJA L^-al_jA ^LjI <_aLJ1 <_<_ulj^JI jjJ 6jlc ^ 
^macrophages ja-jc^LJI ^aL^ll ^_ca^JI <^_coj1 ^ 


^jaI a^> 1I %70_i &IajJI 5ju_oj ojd a 2014 ^lc <jL^2 ^jL^a 

LJIcj <^Li JiLk di.d < Laja| ^jj-c ^a ^j^jIL 

. < \^ A^ II aIH a <i H Ij^a J^C I J| \a s 

^jjjJIjJlaII Lql^-J < L *\ \ ^LlUI i J_(JoJI^ 4 Aj__a-ajJI J-OJL3lJiJ 

'.^ _>JA J2U (j\ _JlI I ^jA-L> lc ^_lc La ^y£X 2 ± _ LJLi ^_lc 

.^IjJI ^A j\ A i j 11 L^J^J 4 \ a \*\j <^LbJsl AI (-ujjJlaII 

^ ^JjVI ol-Cj-ocdl AjjL^ 2 J-S_ij 

— jVn \ LaS J.i-Aiill ^Jl ^^IaII ^tivaLaA. ^J_a — J^I^jVI 

^j-a AAlJIa . JIajljVI < IA < jl! a < > J d A < m I J. 11 ^Jl <L^.L^j 

infected ^ja-xJU I j\\ a^>1 V^VI LI^aA 


invasive (^) 


^^aJI -A_oLa .^jAjil ^ij-ll LU aA ( j-a ji^LL^Al 2 L\JlTS. 

»_)L-o^a JaL AC _cajI i a daoj ^ I kj-a J _C 

-tn^ll ^j-a ^j^ala ^aJI JjJlaJI JaJ I a1 ^a5\2 

^1 jX^_ajJLC ^jaaL f-V^-A ^_ilcjJI ^-aJA A^.1 ^.^A ^j| J_3LJ 

6^ -S^iil j^Jjjb ja^-Al^l jl ja^A^I jl ja^_AlA- a! 
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(*) 




<JL*-a ^jA-LoLsJIj A _da^fl <jJLaJI V^JLS^I <_ ^jL^. Cl aIc. 

LajljLa JAS . ^jxijjJlaI I ^Jc c_J IajlU 4jlLo£ La^Ja 

j 1 ^ ^ 11 La ( 6^!^Jl1. I Cj 1 I I ^ ^ ^-Lk^la 6^ \ a 1 

La ^.Uc 1 lj| ^jxiJjjaJI <La_ij^J 6^3 J Ja^. £, iWi LjjLi ^cliil 

< \ IS~\ 11 5_> LcjJ I J L^_a ^A (j(J-l-^ l*-l I J . Cs-2jJ I (j-° 

jl^JI *lkd <j-a ^VnGj ^1 ^-I^JI *^>11 

JjIj_<_ul) 1 jXJ&Lt-a^a ^UslcL ljjjJ_> Ijj (C-5jJI tjJs _ XJ ^-cliil 

A alVia (cl^c Ij . ^Jj^fl ^jGl jA^I j^Ja ^jl Sj-dulxa 
^_l£ <1_:aJla_a ^-Lc L^jlAsI ja GlLLsJI A _ 

xTil <j-a <Ja j*.lAaJi—cuL 

(>AjJI ^ J£ ^j_a ^xCjJI LT^ ‘(JL^-H ^Jualaj jl J(j-a j^^-ll 

.<LaJlxU 6J-A ^j,.l^. ^j-o 

oL^-iLc ^cj_s ^ a^LLIIj jJaLklL laja^JJ jI^aII Ja *j 

^_j^£ ^A ^ A AjJI <jJI (J <-*aJ ^ jJI (JXiLjJI ^ J_a j l£ 

^jl _ juj jl Jja^fl ^l£ > ^ is^Vs <_jjLLll ^j^-1 • L^ajj-sI 

iJLlLs^I JL-L ^a ^-UG s ^/-aLatlll Jj)x^ia cuajGJu_ul 

diljSj a^LII Jjjj_aJI CjLlji_ cu-ojLJIj CjLljj_(-VjlxJI 

Bill & Melinda I .1918 ^Lc L^jjIaVI <LaJ>La* 

VSjL-olII J[^-olaJJ ^j->j _‘-‘jJI Gates 

.^2>jJ,l I JJh 6 J-djU £jj i A*ill 1 \\ \C. ^_a 

1 \C 1 \Un ( >-s j JI J x<A>^ L. ^Vl ^ LalxJ dag cuj < l * jla 

jAi <ZMapp jxA^un^ ^_a dllj Ijl*-s d)l J )} iii j 

monoclonal antibodies 3 il < nMl 5j—j jIjj-^ 1 c j_o 

ZMapp j_t-OL^JLcaiI t—\ a i m<I jas .V^jjjls t 1 <_uj 

. v.vUl l UJJU-^I A it 1 <jlJu 

< LjjuuJ ^_a V^JLiVLi <^JjljI^j .K> ^JU(I rdl 

JjL_uj j_jjLjaj cjjL<Jj|j .^^IjlJI I ^ aht Jji 

<£.^ Jjl cl)^ < LT^^ > CJ^ 

^.jjJI ^_a JA a T\ x J j jm 

<^_1jlj|jJ> ^aIj .JaLdjQJ jX.^J> CUjJ ^JllJI 

L_aJdj^ Al^^LsJI ialj_ lL^I ( ^a <j _cuj I J_al^ 

CjJAlL_u 1 J) \ A <11 J^Lkj c> -k?— 

A 1 <JLoill 6CA 

^lll Sj^jlLI j w)lV\ 11 ^_a ZMapp A Aal. cul^j 

l^tul I j-i Jj3 (J^ — CjLjI^Jl^JI ^£-Lc ^j_c\ iA"\\ 


Cj-SjJI dll J Jjlcj (C *<i al La j\c Jju ^^L^j ^LUo ^ 1 c. 

^JjLxUb f. JjJI ( J_a | ^ 1 c. « y ■ 6 jJU)j occl ts*T\ 



aij^u 


V\e\erv Bvarvs\NeW 


\ aA Alj\ia\\ ^\ j^i\^ \_^_a\ cTs Ss\ cTke Cardan Press ^a\ a\, ,,\^ 

.2003 ^ SKRS ^ 


CjL cujijJLa ^-duL^JLi ^jl AA"\l I Ls*^L>JI ^ h u ^jJI 

cl j-lLs 1 ^ l^Jil jJJLi Ja^L-^. V^JLiVI 

H Id-A ^ks^j . l^lj j_ jLalIL IjjlIj 

^^Ual £. Li^LaJI < \« nlmll JaII CjI_cuJjJlaII JlaJLJ 

<<jljL^-c <jJa-a J Lo^ <^cLlll jL^aJI ^^Li J aC 

JjlsJIj <jlLo 11 I J_AeJI ^Jl <A >1 1 ^ na j -^1 _<-uj 


V 6 j-A guerilla tactics oL-jL^x 11 oj^. cK Ctt j 
^IaLV ^j^.1 <£.aL ^_II V^JLiVI (jxijjjA dlljj ‘.^J _aii 

-(^^1 :6J s>^j 

^CJj ^J JL ^ C '-La^ _ \\^-1^- a^s.11 L^il^JI 

<sGP jl <secreted glycoprotein (jj\jstf I mi II <jo^jJ| 

j^l ^—A? >^J — 2 

< Jj-aaI I _£ ^jA jji_a_a ^j-Gj AJ < GP _s _S_i 


^LGaJI ^ s gGj^jJI | icLlil i acflji_ <_uj La SjLcj 

^£llil jL^JI ^1^ o—.GlaGjII ^jjAJI ^—L 

JaGj_s V ^aJIj) <1 _u^j) sGP ^ _II ^Lsajj 

bj)S& ^ IjuJa ^jjjJj _aJL 

. JL*_a J \*\aIu p* A<t ^'l 


v^vi 



iS k. jljaJIj L5 xaji,Lj 4 jUsl1I 
•J^aC iaLiij ^1 


NEW TREATMENTS (*) 


















































.2015 ^ JjVI j-jjJI ^ UL^sl aj^>c clinical trials 

jjl c (j- 0 - 2 < ZMapp 4c UO cA n jJj ^.1-x 

.^jill Jj^jlII 4jJI llrvj JK1 &j_al 

(J_0l3LjJ C-) l UaJ I 6 ^ ‘^JLl | ^jSLctl 1 ^j5L» a. 1 

4-ljU-o ^_s ^LajL cjUj 5UJ 1 Ij_u jJ ^LlU^I l^ Ac. 

V^jl22I <JUL^I £y& Ls j_ 2 b. antidotes CjUsLi^jJI j_>jW\ I 

Ijjjlaj ^LoisJI jlii .bioweapon £^U_u ^Jl 

Ll^jJ^jj^jloJJ ^£jKJI ^jlLsjJI j 2Lkll jl J *2^1 ^j-o U*jj_o 
ijJJLtl ,j^|J <U—ujUu^JJ ^^Suij-oVI ^-^>11 ^ (j*Uj 
Mapp <Kj <-L ^cJL-oJ ^ ^21 o I j _c j ^(NIAID) 

^_lc J_ ojLslj ^2_ll 4 \ J1 4_ul^jJI Cj 1_C UuaJJ 

cjI^U ^ jl jxAVl Kentucky BioProcessing jUJI 

Kentucky BioProcessing 4^j-dJI £-Uju-uj j . lV n% 4 _Ijji_o 

per Uaj <o 25j 17 ^ li jl j*Al £-U>j 

(j-\C_£j_<_u I^ Cji^LdJI j)oll lc^_s_(_u I 12 dllj ‘_ xllall a ^ <batch 

. jljll 4^JL*_L 

jrlijl l_s \i < \ \ 1 _<_uj ^jja ^ lc jj ^ ^II ^ cL-ojlIj 

4jKj^o^M Uj<L-Jl j_AGj .j-olo J^-ciu ZMapp j xA->G a <<11 
4_<aiUJI UUII <U at^II 4julA JiU. ^ja — jLlIcVI ^jou 

^IjljVI 4 acL. AuOJ ^2u-^_o_s 4jljG cAfl 4 jlj15Lq1 — L_^_j 

(jjjAUII <dllj ^Jl 4-31 aAI .cAla aAI 4_mo A jl 4 jljjI 

JjlLG <GKoI J 4_)j-JjjJI jjlC CjI_cujljjJI ^ lc CjL«_uIjJ 

-L>J_lL CjLcj_2sJI JJC j! ^^LsJI 4_LO^ 

JJC 4jlLJljL 1 jlil ^jJijAJs) jxl, jAJLlxiLj ^c_o cuJ Lo_o 

. Cj V LJI ^j-o I 


( ) 0U.liJ 4^LJI 

jLujUljI _<_ujI (^J-o dlljjl Jjl2 j \ i\ Cj-SJ 5-ilj-ill 

<jVI epidemic pLjJI 1^. U-o 

J^J L5 lll 6 j\* i^W jll oL lIUJI ^ dozens oil mu 

4_ilcjJI ^_S Jj i-iJ 4 Q l*\ k A 4 jljL)ij ^ ^ 1 ^0-0 

4jJ 1 Jj)^ 4_ lL-sJ.1 CjL*-o1 


41 j 


|^ 4 \ ^ ^ I I 


jl ,J 1 UL ^I^jAJI jJ»_cjjUJ ?\ ^ 1^.1 J 

JUlil jlj-OJ_cul jlj J-ol (Jlla UK 

JioJI i < \ I H <cilj 4^Ui| . U.^1 ^_jjC cjijjl^. 

4jljx-<-<oJI 4_ilcjJI 4 ok> W 4jm_i —(jlj 

CjLi_Cuts Jlo 4 is~* CjI _o^jl Oj jiA 0^*J) _ 2 jl yj^ 


VACCINE NEEDED (*) 
the U.S. National Institute of Allergy and Infectious Diseases p) 

. <\ jg^ c. <tijAs±. :jl (Y) 





( ja OlaJI ^j—jl sxa QlJ-aLc jijj L-jjaioJ :£l— v^JI ^Jljl 
<y^oL_u .G> J.t'4'u-tLi 40U. .(2) ^^xOjXI xal jyO v 4iK‘uJ jxiuu J^j •(!) JjCJLI 
.(3) iS3^ 0° 4S-S L^-a^S ^1 dOLxJI 
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4_>jj_J> Vj—A- aVI JJ < <11 <£jL-oVI <jA djSjJJ J_^|jJJ <^-9 
jLg-^j ^xlUsI Jl^JI JSJ <b_ioiLu1 ^-^1 jj iijfl~i ml 3 Jj 13 
J^UJJ A ,,,-yll Cjlxlij ^ lc j^jJJ ^J ^(j 1) ^r a < <t1J .jljJjJI 
LMaJI J^.1 J Mils j| J£U jjI^jJL »J—all 

L-OIji ^jJJ J_^.MJI JjjJI J jljJjJI jL^ jibJ JiJJJ Lllu <^u-a^JI 

. jJj^.1 (j^Wt til 4 _jL-oV 4J 4>JJJ-J. 


. JLlL^I J-L-l jj^Ja S jj£. ^jL^» ji <ju-olcJI 

^jLLII Jjl9j _coil lj_A ^£jl_&J ^jjLJI J_t^al J_^.1 £j\ 

L° jAi frLx>b ^j jjj^j cl>— 

. J-a^M 6 jJu-OlsJIj <jSjLljjl1I SjJJLj-ssJI CjLju-LLLII J^LL 

(JjjJIjJ_ljj j Lj ml j 1 i\ \C, ^_a CjLiLi-^VI JJ£- p. X £._aj 

Jjfl.^w <a .jj ^jlII djVl^j_II dJJ^I *.rVill l_^ju-oJI ^ 

^jj^f j 3 effective vaccine ^Lxi L^UJ {J\ iJjjJI <Ll VunVI 


sVU 

jAU 1$_>V JJj£ ^jjj) Z \U\^tt ciL-uJ jA* ^ o* j*Afc jib 
( r )LijJ| j^l J jLb (ja Vjj»^l jjSJjJ •(‘t t jVui <LiKjA ^l^Luil 

j^l f-Labdl oSj g-Liiiu 44It n 4JJl ja CjLujJjJJ RNA 

S, j^jjlll j VJJ»VI Jjj 3 Laubj - 4..1 w^4JI a jib JoJ<Afc 

olin 4 _Llo1uj j&j LaS .oLuouJI ^ Lajltljj Clajj Marburg 
< 4u ^>jj jju ^jj jJ ^jSJ <Lioviu jjSjJ (jxijjj^ jib eJlj j<Afc 
VjjjVI 0*3 -jy^.l ^ J^jill o*3j^ 

^Reston o*Jju f 3^** ^ 4,-^.t>>^X.\) 

• 4_1 (joluCLoll J-OjJsl UU»I V (jjJI JJL^jJI Jib 




O*3 


(jAO) 


.^LjJI ^“Lai^. ^I Jjl^.jJI JiiJI 

(jLal jlC jIj-uI jJ Cuji^.1 <2014 ja.lc 5->l4-4 

rVSV-ZEBOV j cAD3-EBO 1 a^ Ac. ^ 11^ * _»^lj Cf^ V 

I J-2\ j Sj_^2lLI Cil_i^jJI tjfi _Cjklll Cjlla Sj_ c. ^ Ic. 

J^ILulLcu LaS . 6 jj a A3 II jJlC <JlAjj^VI ^jl jJjJI ^j-a J L»jjjlj 


^U^L^I ^J-a c_^WI ^ a A3 CjIj-oIjJ 2015 ^.Ic. <j) J_> £-a 

L^-aj-L ^1 4 a^ ILa . <j 3ju<ia ^ \C <LlLoJlII 6 JJfc _*- u (jl 

4j^.Ijlj| j j- Lilli — Cjl^_<-u j_u’lf. ^Jl (jna^. ^j-a 6jlx. 

^_aj <di! J ^_a .4 ju_u ^j-a Jj I Jj J-^J — ^_<_ulj ^jji-<_u-a ^_lc. 

^_S ^jjjJljJi _ ljj ^_S SJjJ-^JI CjIjLj-^VI (JJJi_a ^jAil_ L^jI ^Jj 

jJ.C Ijj jJ \ 11 1 (J-A qLaac <2014 4j1^j 


JjSJJJJJJ VJJ-»] <JJJJj-aS 


jjMjLj CiLiLfc Vj44| lHJjA » 


jljJcaJI VjJ^I (J^JJjA ^ 


SjjL^LiJJl <£.L^j ^ J_a N ^ i^Jll LS^-4' c>° 
4jjj uj-C^)J V J 4J^L1 4jL^j _i_a *21 J-^“ I ^ 

V CjL^. l^ni CjL^jI _9 j-iljJI .CJ^fUJI 2h° ^ ijyll 

<jumj^2Lll CJI j _ ljjlII <jJljt_S ^j-a J^ClJE dll ^c_a <_uj 



How Ebola Destroys Lives (*) 

:j1 (^) 

biology of a killer (Y) 

( r ) 


jjicujj Vjj^J o*3ot* 


i^Lul ijiJjj 

(^CJJ CjLiSj-3 jjJJ 

Aj < • i t **i Ljjls^^j 

pLJiiiJI ^ glycoproteins 
(A) L5^■J LiJ, L 

(S l£. ,JJJ JjJLAJI JC-LluJ (L^aJ\ 

. 4.4 uAt,I LMaJL isLujVI 


I jjj .^j-ij-a-ll J-aLxJI l^-J-S j-<7i\3j ^Jl (j^LLiil 

_ ljj Jj ^ILa2i \ ljjlJ < I Jjj^ ^^ a^k 11 CjV J-S-a Cj <-A_a_^jl 

LS^ 2V ^ I JJ-S-11 4_»jJj_LJjJ I JJ L—bJI 

CJ-SjJIj L^_jI JjlLxjj l ^ j.<i KJ ^j-a Jjjj_LJJ La_a f ( jjjJ|jj_ ljj 

,<jls)j djLUkl ^Jl Jj is~i jJJ ^j^LII 

La^ <dJ_lj (^jl_ Sjj (jj_LaLj <jj_ak ill Jlj_iVj 

NewLink <£j <7.11 ^jjVnll ^jjjjj jJI] <dllJ .Ch> Jj_jj 

<jVj j-a <jjj^ djl ^Uj j_2u ^j <Genetics 

g-a <^lj . x 7,IL rVSV-ZEBOV C IUJI jjki<lj__j1 

4.UAII ^j^jjj . ^Merck 4 jjIjjJI djtctl a^II ^j^La^. 

^j JjlJI J J-X_a ^-jjjj dliA.^ IjjjjjJ ^j-a ^Ij4^.| ^^-Ic 
^jj-dlaj ^jJjljj La-iJ (J^ A<) Vj .-Llj-ujjlII ^jjJ 

dJI JjjLsUlII ^jl)) :<dj_1 jlI> JjJjj <VjJ4VI djl^HJ 

((. dJ Ls-SjjlI I (JJ-^ 

g- laic Jjj ^ NewLink £-1_ill I ^j ^. ^7 ^j jji 
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j «U£.j| JjaAI 

( 'V-^ 

i^ilSJI ^jJIa pLAcVI 

^AmiA jl JSbAA UlS 
<bjAjJI 4_iCjVI 
( a-ij|j^J 5 jjj-AaJJ 

^Jl JluAJU plxaVI 

Iaa IajJI 

JA$A <ULa j£ jicuA 
jlljl SUaJI 
.sepsis *.JI 



Jsl<£ j 4» n oLuxiV 
•~-i ~' '<j"' '' -»ii ^QaI ^ 
*<Sj^ 

^.feljfiVI ^1 
jjLklJI J_qI^c. ^IaaI 
^ clotting factors 
Ja jy<n JsLuij ^jJI 
,jAaa ^ CilKLaJI 
l-SaJIII Ljj-ajj ^bLjJU 
JAUa ^ 



S'<L^jjJI ^1 V^-U^l I jlX 

^1 4-2a ijirJI 4.4 1<W j£ VJ^-Aaa J ' ;< 11 t _ 5 ^LJ_» 

ja£ CiLuinj JjLa-»VI JSJ . UMAJI VjaaVI ^ 

JbAJI UMA. v 4 a^."uu \ (JaiJjaJjlII Jl jAj-ZiA 4ajj_ua 

J-aj 1, (3 1K >, i Laa f^Ull jl^aJJ JjVI ^UjJI 
CiUaJjALII jaLSaa Laa4j .JL,j,,.~JI ^U Jal© JAja 
11 ^ 4-l£jVI j3Aal$A <LJ>aIac1 ££AjAJ 

S _uAc.i dJjA J 

jLtl’mVI Ja VjJ-»VI (jxijjjl JSAaa p| j^al ^ J4Wi 

JaKxj <_£4jaj .^uu^ j <,£jA 1 frLAfclj JLaiaJIj jaSJI j^LSaJIj Lau jj_u 

<l5 x.IaXI jl^_aJI CjMSi ua! 1 £Ajau ^J14a ^Jl j5L±XI 4a£l£jJI lajKAJl oAS> 

.4Xjj-u_» ^Loikj^flj jaALI ijajjaLII 4-Lx1uj-> La jiij 



cr^^ 1 ^ 
^UU jl*oJI 
jaIAaJI ^^aIaaaj 
JSL uja ^jj-ujjALII 

UMA. ^ £jLa» 
.<jjA1 IaMAj jaSJI 


^LAVI 

.“iI »»<\., 1 11 t^ ja 1 1 

Ja jl3ZJ\ OjA ^ 

a^uti umaji 

Ua <(JjAVI 
£.'us\\ ^1 JLLi 
jl£ ,^111 jIjx^VI 
(J\ (J^aXI (jA 
neutralize 



c -. N 

© © 

iUtlUl J4i3 

^i 4 _jL^lXi 

.4_»J^oJI 4o£jVI 

L»MaJ) ^-1^-11 ^aa -./ ^N. V 

lJIjj&U 4_itLlU l \ 

.4_L3lAj 'v J 

^U=l V> 

2 H< A a t ol \ At <v li r\ 




a_jjji 4ii 

\a jJI lAcLuslij ‘4.4 uAt,I 
La.\ A'u ^xjj i^^iJ I 

CjI-ujjjjJI j a MS dJjJ 

• t^jlj d-JAJI 


a^UXI LMAJI J&A 
a^idJI Si* II 



^lt 4->L^it,l LtMAJI 

^llpjjjjJl ^£-JA j |£A £aSu2A 
4_>jSu.tjJI Ol.*\ \ >^j-lII cLuijj iS^3 4-sljjJI 
LS ^*3 0°^lauJI dJ^Xl 
.host cells <.4j-tAll LMAJI ^1 jjAI <U j^uAj 
cio^-a ^aiaJI jja 4-aljjJI Ci\AAA J 
^Mbl ^1 ^LIXI jl^JI ^IjA. 
IuS^Ia /IKAJI cio^-LI 4 _>jjA 
4-ifcLijJI ^u*t^JI Caljji dJj_» 

.^3Sl 4^, jJA 


^3+$' O^iJ^ S^3 
(jA jJbJI 

J$*3 Ci^ 1 
4^VI jl^^iXI 
lJ^VIj 0°*-^ 3-ilflLaJLI 
(jA UMisulj .(jlraJIj 
2 US < I I /\ .\ A\ 
£za£ laJUa:J l Ja 
. L yU3jAji 


jMii^ I) g-1 <r^d J^aiS 

JJ^IXI (ji 

^Ajlo Ul jI-uAMJ 
(j-L^LHI (ja j»jJI 
SxXAtus jljj-il ua. jl 

ZMapp Jla 
olliJj^iJI blocks 

^Au <i 4_ajSu-uJI 
bLaLs V 3J-»VI ^ 
o* o* 

.44 u An L»MA 


ubi^ 1 j 1 ^ O^jp* 






^xlaXl jL^^J) lJUslI^I 


^!^jl 1I Ciljl^Lol 

:JjVI OjJ^JI qa * r ^jOAJl £AA yb LJLa. ^I4j iaA JtA41 

(jLULxJI i _ r Lcj ,4^.,^J| 4_ii Lu JaIS ^Aau 4a^lj jxuMa pIjj jl pLiAVI 

KI WI L ysSiAjj (j 1 - SjJjjAJI ja£ - Jj£j j i ia"i 4-lLs-XI CjUalW-U ^ 
^jJI ,3^4 o^-a US tjjjAVI ^1 (j-=>jil jl joaJU Ail usa 
J^ljXI ^ 4_»JjjJ| J^IjaoJI ?-Ufltl - 4 aa 1 ,3jIa-» 4jjlt,l jUrJI Ja (j^JVJI 

ja^Isla jVI ^aa^ .dU-sJI ja3 pILlII jil jx-Luja S& Jl jA 5j^UXI 

jIjaAVI Jl (Ju^LJI Ja jIaUsVI Jia. L^aa 4aa&a ciljJ&l Cal4 OUa-jAl jajjjI 

.Cj La. 14111 j CaLujjja4U 3jLA1I 4ajjVI J (jU>W\ ^a) ZMapp Jlo (Ia’uaII 


soluble glycoproteins (Y) 


leaky blood vessels (^) 

.^_ajj| :j1 (r) 
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ij UgJ I d-° GlaxoSmithKline j_cJI ^-H! j Hall 

HUI o—.Newlink j_Jill £-HI HGalll 

x7*II <bl^_j d-^ jcc Gaj a iil VSV 

CjIj>^ <_u_o JjJjlJ CjHj_ 2>JI CJIJ) Hail JC*_!I <jlj .2014/12 

.<jJj^I CjHjI jjJI 6 j 1G H ^lc. J_Gjlj jl J A A *21 jj_o 6 Jju-%. 
da GlaxoSmithKline j_cdl £-HI lJ jlLa dll 1 aj 


jHlcI dj)*^ \ a <ij . 1 jL^lj d-° <_jH^JI ^_S <J ujlSj 

^ ill dU j <j-^H. — 4_>jJLj-Ol Jl j_JL> 1^1 <-cj_^JI ^lldi _Lkj 


dJ jj — jxcjJJ jdi d-°j _cuGU dGii^-o ia^HJ c^g cuu 

^jl jJjJI ^_a < a^)II <_)Lcjll a _g-gJI ^gJI <JL^ jJ^uJL) 

NewLink _dill ^ HI t_i1W\ \ dl ^Ja^lU d_H . Ijj (AllI 

40'Q^ 4 \ \ \ I •>. t ~ < | ^ _dG ij*t K Q 4 \\ I c c >. \ —^ I 4 -v 

(6j-)ja aVi^II j <4iaJu_ujJI ^-a^JI :Jjlo <Hjj-g Lfl \ \ I) 

CjIIIH <^j^.l 6jL)JLJ &J_Aj — J A^ill jl < \\ aA* II ja.*^VIj 

.V^Jl 22L> ^LL-H^fl ^^^ ill ^jAl jC^I (j-a 

(V_£JljVI CjlaHH i qu<V\l (jAl^C^fl 6d^_i (JOG_<_oJ jdLc 

CjH-jHJI ^iiljUi c-1 A^^flj ^-tAjil (J^_> d jLjL G-!l y-ua. J-ljj 

. 4_> JJUU<2> J^JL± | 


C^ij ^Ic _i^jJ Ljml ^_ 3 cj _ c\^dl! 

<GlaxoSmithKline j_GJl £- HI 41 ^hsi >■j .oljHa 

_<_u US <NewLink j_dill ^HJ ^d.VI _auJIj 

Ijp^H jVI ^HJ d2j ^placebo Jkt Jjj— L] 

^LoLtJI _o jdc (J jH. .Hj . (B) j_ j^JI ^jl_ £jl!I t_iJ j i 

^_£ | l^_oj A^lWCeV <_H-o Cj 1 _H H-J'jjj HI I 

d 1 11 &d-A J ^C. CjH^^Hlj 4_lsI^1I ljj H_ii~jJ I I 

(r) (FDA) 4^J^VI JdJIJ Sjl Jl dl VI .5_j3ilil 

L^J-aJtl-<-aJ ^jJ I o\j^A\ ^_lc 4Haljil I ^ ilc lA^Gd ^lll 

Cu-d I ‘A a^II Cj I_ t-uuL.uj)X lj ^^Jj-o^fl (jV i\^ll 

Jj(j_^jil] .L> (JjAjj .(JasJI ^1 j JH <jls! jll cji^HjJI 

'[FDA SjI jVI V^jljVI <—j^)I ^Hj d^ 

CjIj.aA^. 1_(-ail H ^c-adljjj _LOJ ^-L»d dl (^1 

^ ^ ^-^1 dilj ^_jl . u <: ^ Cj-^_5 I 6^)l_aoJI dlijJ 6d \ ^i I 

^ic ^ 1 ^^j dl HjIcj <<-ojHJI JH^^fl ^Jl <\a allH <_>Ls_LI 

((. JHJI ^ dll J 

Wellcome HjIHj^jJI HjjlAJI 5_a(ju-ujil <jljH .j>j 

dH [cjH.HU I j jaiHdl ,_jjl d-° Hd£. Jj-G ^iJI Trust 

^ cldL-uj cjIjLGI.1 — IjHljl ^i cjLjjHo ^.Ll^g _<_uL (J-oG 

ja —la Hal jl step-wedge u —-^Jjdll odj aj I o 


.cla :j1 (\) 

the U.S. Food and Drug Administration (r) 



Jjdu ddlb_>ij_dl dajjli j^jjJjlULa J^JLsdl c-dljJ 1 A \\\ 


jjGa d-° dHUI d^^GJ • I HIaJI ji 

^ iuajj^JI ^iJI cjL^GJI Jj-H j_a modified Jjjlo 

d-^ O_^ < jll c_al_ cGj (VSV jl (Vesicular stomatitis virus 

jcH cu ^Ul primary protein 

djuGlil ^jGjuJ HGj-O-o VSV l jjjJjjHII JJLjj .V^JuVI l jjj 

GowJ LLlJ_(—(jLJ H ^UjjHJI CjJL^>-JJ <j_duuJI 

.V^jljVI <l^.Ij-o jljo-Gi jc-^g ^Hil >'l 

.Gld d--VJ ( jGjil uUdtV ^HUI d^J 

Jjls d-° iHs^l jijia d^ (cAd3-EBO (j_^.Vl ^HUIj 

GlaxoSmithKline5^j-dl!l cxL^a. dli.NIAID all ^^Ulc 
4_ij_<_aJJ-caJI CjHHUI j_) jiG <^j-du CJjldul (H^ Ic. 

Luldi, HuJj-lS ^.kuoj 0) JH*-c £-HJ <^l .2013 ^Lc Okairos 

dy^adll! 4-L_culiny ^d^H 0 _Hi! adenovirus 

.^un jldi ^cyi V^JljVI ^JX(J(JJlS ^c-Luoj 
1 —c^jl—^ ca^HUI d^ J^-lj 


. VCQ 
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jkk^fl ij^xj jkjj Vl ^^11 • I \x *.s~i I ijL-ouLal kslj 

.^Lu-aJI I JJfc ^-3 (jxLclkllj £_j|j_ll ajl ^ ±s~> I 

S\\ a 1 1 dxi-^ . 6 Jj ^ V^JLiVI Cjkkl! <jJjLaji coil ^J-t_aJI 

c-xkVI 0) (GAVI) jl klkJI < 

ajulL-l) Lo^ 4 A\cT\ _call CjI \xViLkJI ^_3 <_d jA-Il. 



<^a^l^-a ^_S 2)3_^ (jA* t Jj^GJL 4jl1*JI JjJI 

^^k 2x>^ 2^ 6^ • bioterrorism jJ^ jjJI cjL&j^I 

^JLXJLJ jaJ Lo_S . J \ \\ \ dUj 2)-° ajk^fl 

<kjlll jJI (^JLl_call) 


^k^j_cu)) .L-^kJI ^-3 2)-° (jkLi 


-Lks 2 )GjI JjI <dJj 2x>^ j-ll 

• < (3 * ^ > JL^k k^ <«2 )GjI <Jjl J-k-3 Ijj 

2r2L^.kll (j-AJ ^ j £- aJ_ Jlj V <£-JlLJL 

JLog^I 4 jL^uaJI <aLcjJI ^_3 ^j^kLsJI j 

C kJ ^Laai Jill J .A il I 


k£ jljkL ^-OJL> JJLJ jaJ ^L*jJI ^j| £._OJ 

u^J ,^111 2014/9 J>$ ,7,11 <j£ 

JAS . C*j Sjlijtnll Coj Ci > ‘'J Ji^Ldl 

^ Sjad^JI ol_->Lk2l JJ£: _ LAjI 

^Jkul 2)kl <LjjljuJ 5jlj_uIj 

<jJk_JailJ <Jl*jJlII okkkil ^_s L 

SjjJ^JI Cjl->kk2l JJ£. £-4 ^I^)Jlj 2d .^^aJI^J-(_u 

JL>Jl-^. ^y& 6^1 ttiTlIj ^kj-tl j^k (JLcuu^.1 ^ 3 \ \_(_u_3 

1 * 0 \ Q ^n. ^ 1 a d Q 

jkjJI ^kj .2014 ^.Lc ^_a (jxillll ^j-c e_5*^VI a A q j aJ 

5_>kjj| _ Q ^AkLsJI ^J-C JaJJtil <_ L-oI^jlII _ ‘-‘xil 2>° 

Li i ^jA-Cjklll J (3 jA9 4 ^ 11 

jsJLsJI .2015 ^.1_c. ^_a ljWI Lo_ijj cj!_111 2)-° ^ _0^^ 

^J-ll ^_uk> (J-oOlSI -lxU 4-ojIaII ^^ aVi^I dljJJi <-u 


03^ ; ld> <bl jail 

V.Joj^I jl< «‘n M -■ LtxuI 
Lw ojt <ji 

epidemic ^L^J) l^a. 
U* Olaojj ^1 j^fl 
3 jasuaaJI oLauliJI 
(j^aalun^. J5J ^^aJI 

.2AL.^2l6Uj" 


^XU-lU — cluster-randomized designs 3^1 jJjxJI £* 

^_oj .c-^lkll ilL*_a CiL^.Li-1 ^^k Jj_aoL2>Jlj ^_^^.11 

Ij|)) : J[^kj JaslII ^IjJ _IL kaljll cjjUJJI (Jjdju <eJ_lj 

( j^al ^s. a 711 ^Jl < LLL ijjlLc 2)kl . LcLoj l^J k>.l2j_o Ci 

J^i <<juJL*_a oJijjLj 2h°l J-& ^ f \*~s^ 2A^- <=-!^I 

£j Ic.j) 4\ j I ^^JjJjJI ^L-^yi ^j£. <_OA_aOill cjjL^jJLi 

((. JdiJI «l|jjJL» <JL^Ij-II ^k J-OJJLJ ^jJI dlij jl 5 jlJ I JaklJ I 

-<_u ^ Ik^l -Sj 

^ 1c. <1_ij^jJI 6J_ A J _olixjj 

JtOlj J j^~lM, tl ^1 1 <!\1 ja. Q 40t0"\. 


^jLill j 


Aj d2ajJI ^s £_ia^JI vaccinate 

J-° CjLcj-co^c 


^_a SJ-SJ_2sJI CjI _iLoaa^fl JJJt_o (j\-i ^±1 

kill cd 


-it 2d 


U' L^- 


i J^LLjlo 

. JJLj L^JlS <^jia jXJJ ^dll ^LLllI ^£-3 

^-Jla^JI 2)1 kjjkJI 6 j_A CjLji _uo. 2h°J 

Jj 3 ^L^tjl_tujLO LoI i^’lilll ^k 

2^ j^gJI Jjls Jjtl kaj j_o*2l cjILoj 

.r kill ickd 


l^Gvl <L_j^)kjJI Jk_ JjI i I x A \| I n*n \c 


I J_A <jlL^jJI < null ^ . k.j)^lo Jj 3 I ^-k 2)J^ 


^^k (,.1 U*\\ 2; J J- iu - u - i u 1 kik ^jlII kj-cJIj 

■ .jjkll ^uj^-kll lj_A 

the Vaccine Alliance ()) 
.<cIja^i :j1 (Y) 


- Sjljd-uMl - 

Ebola: What You Need to Know. In-Depth Reports, ScientificAmerican.com; August 5, 2014. 

Camouflage and Misdirection: The Full-On Assault of Ebola Virus Disease. John Misasi and 
Nancy J. Sullivan in Cell,\ Vol. 159, No. 3, pages 477-486; October 23, 2014. www.cell.com/ 
cell/pdf/S0092-8674(14)01293-8.pdf 
Ebola situation reports from the World Health Organization: 
http://who.int/csr/disease/ebola/situation-reports/en 


Scientific American, March 2015 


*_ ij) l 11 ^l^j^.1 J* \ kc fl^Gl^JL^. 2AJ 1j ii.VI ^ did I 

j < <^. \ \ \ .P-M> Jj Sa j . <_»jx is*> I 4_o^_a _*—oJ I 

<JLal^-oj <jl11jlJI 4 a^II <_JjlS 2>a II .kill 

2)1 (Vj L^lk.j ok.kl j »jkd <jJ jjJI jj ^-^Jl 

Jka 2AkL*JI \ S \"\ J_o_ lVm m \ G \C. CjI^)I_lL^.^1 

J)\ _ ljjlA 2V <JLal^)-C <_i_ul J J 2>° a “A < 1 ^ A^ill <_»kjj| 

<oaju_uj4l Jj-<G <^j_ lu k ^Jl kLcdsI . JixJI Cjk-^kJI 

ring 3_LkJI <-Jki _a 2 j^_ ^ Gates 

£_il k<Jk k \^k ^ ^s jxIL> £=-it j_^j < vaccination 

<LdkJI ^Jl (JaA^II J jjlj . 1^-jlc ^^d*JI Jkljl 

^Jl ja V ^IlJI <jul> j 11 okktl 2)^ J^-l kl lA j 

_Jju jx.1 j 1 ^ \ 2)1 Jdlxjj . j_sjWl11 2)-A 4_aJjLkc ^J-2^1 

GlaxoSmithKline <j,\ "\\ j— gJI ol Vn^ J-iVI ^J_c 
Johnson & Johnson kj *hll kd^lj .NewLinkj 

2)klJ . 1 _uuJI ^ Ik ^ 2)' Wl cJjk 4jk Cj IJ i isJ 

Cjkkl ^kl J^-l 2h° (jk-JI ^Jl Q A A ^ I ^1 cjISj _till 

jj NewLink j GlaxoSmithKline ij^pS jClJI jj«_i V_^uiU 
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2 U€>loom 


12/11 31 aJbJ.1 

2015 jAAuJJL J j 


f^\ 


J JLiLull £ 1 J j£ 

j\5sl^\ qL. <\j^\aA\ \AaA\^ ^ i^TvW ^AVrslAN oj^a.aA 

. i—N*. Ju^>, S \lli^^.£. All^i <\a\a*W lA-iTsA\ 


<^>Ij ,K> 


(J(J)> A*V IJ jll 1 a|j.WI till AUI ( j [ J jlLl X^l 1 Ijjl^ LaS < ^ 1 A ^k 11J 

LaS .‘SJJLSLJlII ^^Ij-Lill ^j-A \1K \llj) jUJJ 

J U-^ j- jA^l l jlj^l J-o^kJ U>°^ 

^jLj^JlJI ^jXlLij ^j-A JjJ J_AlL> Ijjl^ ILLl^Jj . 6j A.A^k 11 <-Aj| jJI 

4-9l_t-Alj .(JjlQl^JI Jj_<_U^/ I Lg_tlujJ (jiJJLiJpLJ <JlJj jj COjJlj 

C^Lda jJ_aj-> j\ 9 ^ *S <jA>j| jj) aTiVij Ijjl^ tciilj ^Jl 

'tXJ' JL?^ 0 

jljil ^j- 0 Ll 9^1_<_uI k_Sj a^-Vi 1 a l*i a ^Ul ^j_a k_Sj a^-V* ij 

Lljjil ^ 1 jj_cii J^jJI Homo sapiens Ja\jd\ ^\-^i\ 

cxsjJl ^_£ Lll ^lII _t n Vi 4 jl-v-ij _cujJI <\ Ti ilL> 

A i aAj^I SjSJI ^ 1-Vi ^j-a 4jlL» Jjlj Lajl9 Ijj Aa**i a <>l ^j-ijJlj 

LajIj ‘ t, iij_ ulu jyGi-> Jl^JI j.jLliill ^Vjifc Ijjjii jJ j\^ * 1 ^,Ij 

^.1_ i n^s.^1 (^jJ ^j_A 1 *1*1 AJ.A-C ^l_L»| (J^jJIjj JjLuJl ^j-A I Q_ 



Ij_a_lIc c_SJ jJlIIj 4 11 ^k**111 i_i^kI jj^JIj <JuiJjlI1j 6j 1 a^VI 

k iJl 39 ^Jl <Ju_u c ill 350 ^j-a 4juL^J 1 ^_9 Ljjjlj Lu_u1 ^_9 

NEANDERTAL MINDS (*) 

■<sjj : d (9 

<j11a H SlpJI = inner lives = mental lives (Y) 
jlcujVI jl anatomically modern humans jjJjj jj^II <j^uj (r) 

_colVI ^ anatomically modern Homo sapiens j-ujj J^bdl 

H (((JSLaJI (jL-uj^l)) jlj-3l ^-0 j « M ' 11 jlj^l j-g-U-a ^j-11 

■ j iti Jl jlj^l jl 

• <J^IjjVI :jl (1) 
.^LojJL :jl (o) 


ciIj ‘i^jA (jl til— \*\ a i jjlis eU^ 

^jJLJlII ^j- 11-^_tiJl (J^.1_A_aJI jjiS 

jcJa-cu ^>*-11 

^l^-A^fl Cliljj-t-ii ^IjulI _cuLl t 11 J^.1 J i^ ij 

^JLJ -caJl I J J X \ (j^Jj '{£j 2^-t-oJI J-^-l 

^_<-£SlS| ^_a eJijJsJI 1 j_A (J i ^jJI i aAI I Jal_till I 

dll i^ q .<jlL»j^VI lj\l\\ (j£. 4 jjjljl»VI Ej-jj-P^-11 <Ji_jj ^_JJ*1 ^k 

4jJjJI til La _<_U I J 1 1 J ^jJI ^_S JjU-oJl < 1 ^1J-A j ^k a*i 

jxJ^j <£-L caJI J^JkJ 4 jl^.L _caJI ‘Ijfi _ 

Cj^LsLjj tjijLLa ^ a < t K 11 x.r--> 11 jljj^Jl Jjj JJ&LJjl> 

Lr*'^ A\ >a^JI ^ f L=dl Ja^lll 

<Ls_jj-<_aJI L^jIjLu J^Lk ^j-A 4^kll 1 6J-A JaI .<_ujJlJI 

JjLA j_(JluJI tl^-JLlljJ ^-ij-AJ (Jj3a.ll l^kllAJ ^-IjiJL <Jl1sJI 

. (J\ 3 A ill I t_9V I 

6J-A ^-9 t jl ^C-)U 6 jJlLa j _LxuJI ^J-A 4-C.j A^k a Cj lU-9 

jVna II Cl 1 a Vj (j-Gi caJl t—^Wl Cjlj Lie 6J-1 <1 qlVii I 

t_9_Ju^ <JLAj^l 6J-A J^Lkj .6JJ_XJLA <->J ll^k Jj A^aC ^_9 


^L| ^mJUU l J 


— ljj je j ^k ill CjLj 


ULA ^LaL^ALI 

i **> Li I j \ ^ 1 1 a 4 CJJULA < 1 A ^ A ‘ " ' C. jfj * , '"* < \ "s. 11 A ^ ^ I 

^J^JI I Jib JliUlcul (jjjJLijJjljLiJI ^lLuu_ul C 9 j .CiLiLuJIj 

6j 1 1^11 Cililj l^k II (Jj jILlA-£SlJ Ij^l^ jl (J^ A Vi 1 ^JbJsl 

c-ulj^l Jjla 6j- 1 >A^->11 Cililj l^k llj CjI_a dj— 


jLu^IlSL 


ol^)jL £j£. L^J-cAj I^IA-Sl Aj \A1 A~\ II Lj 14 jj) ji 

VxA^JlLII < \l^a 11 6J-^k VI (JJU-Aij <- JlILxJI jiLuJl 

• L^i->j 

l^J ^ J^lje dliA (jl ^ II oJ) giQj ji—tivij 

iL-aj^Ll cv^kA_<_uj ^jAlj^j^l ^Jl jiLnill ojtL j ^ Ll^iJL 

. jjWn ^jLi (J^lxJl 


jjLpJI il ^—le 4 _Lj ^1d £ j_i£j jL l— t a J | tJL> 

( r )L^^Lii cxii^JI JslsJI ^LuuiVI ,> . JlLAIa 

. ■ ^L. L^a.lI ^iljii 

(j£ JjlVL ^jj—ViAj Ijil^ ^jI ^ —1| CjI—L u ljjJI j \ i <Vij 

^1 <DNA LijJIj ^LJl ^cjj .Ll**i ^ J^lxJl ^1_cii)fl 

slj |iJ ol-S^iLLk'^l < UliSjJl 
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(jJ-Jljj JjLulII ^2l_A dlj-ljl — 4 ju_u 

^-O-cul A -2*. ^J-ll ^-£j)j 


4 aal^l I 4 \ \x Anil 4 _sUjJI £_a LsjljHa 


.4 \ aVi^jJIj ^jJjlII e-l^jl! 

(^lj-11 1 J^J ^-oisJI ^j-U 1. x.xt*^ 1 

U l XjL i ) 1 ^Jl JjXJ ^^Ju_uJsl ^ 1 * * 7>l | 
CjljJ_call AjjA-ll JJJLA .4 3 l aC 


j. —cLlC. ^.uiUI jjA_ I 5 I 

^ aI^C, J<j A <Jjl L_sl-JuJ^I <j| u-V-^J 

£-Aj-a (JLjjJjLlj <jl cojV <J-at^ 

I_caJji 0 ) CjjI _cu-6j1-J^LlV 

6j-A 6jj <K JLa 

Ji^JI oLaj lLjJLs :4eja^.l 1 

o n ^ x s A —^>*11 

J^LLl^jI CjLa^Le jua.l Cu 

.j_J^jJI ^jjJ (J jIluj^ j ^^lle 
*ljl £a^J| —1^ Ji-aj 


&Jj Is~i \ j^Jj_sJI ^j\ _<-ojVI f-l_ale 

_O_II (JA a~S. I_Jl (jA_J 

Lf* lt^ 0 &—cji oJJ—i 

q\ _^oi\ o_a < _ilixJI a _$nl 

Ca^j 

LuljJ<L> I_l»_a (J(j|jl_Jt-UjLO A_£jL^ 


jjoj jj-sH L^>J I Cj-SjJ I ^_Sj . 4 j1jL*J I 

j| .(JJl^JI |j_A 4jl t CjLal_ttn^l 


^ ^UvKc l_9jLx^ 

ol jJA Lr l^ 5Jj1 ^ ^JjUl 4 ale CU--U 4 -Lj1j Ajl 

. jvfl <il^k LajSjJ ^jlII a^.4jlLL*JI jA_Jtjj JjLuJ 1 

.o3 <^_eLaj c *.^51 4 \I^J jJI ejll jaJI 4_«_uI^j (JliLL 

^L-ojVI ^Lajl ^^.jLiJI J£_Jill ^Ll* Ajlel ^j-o (Jijjl^LJI 

dlJjSj ^U^fl 4_g.-^.-^. ^j£- L_^_(_^jJI ^2>^Alll 

jL^-LI ‘I x ulS O^LjlL^-jJI 6kJ-A I . 4_^J-*a 1,\r> ^s*tX s < <* 

jljil 4_i_gj|j ^jAjJLjjJ jLilJI 4_i_cj| (jA- 1 ^'■vaAI^ CjI _aliLL^.1 

La CA^L^LiJI ^| .JaLsJI ^jL_ojVI 

I LsJ I I_I (j-° ^ J) A ^ a VI ^A 

^jLaJlLk-a ^jLc^J l a^ M C/ He j) ^ I ^JLslj I j_A LJL^-o 

4_L-oJI <iu j Lo^jal^i 4_J CajI^ jj>'^ o_^^-11 (j-^ 

CaJIHj^LlIJI 4_*_aj| t 4 \^^La Cul^ JaI (. JjjL-^Jl JjljI ^1\ 

BONY INKLINGS (*) 
La Chapelle-aux-Saints (^) 


^jl ajaII IhjJI^ jjLaL^.^fl _xjJ <jlII JJUjJI cjjul» 

4 A kc. JjslJ — !iL*_a 4 41H A a C-uL^ (jAjJLj^JjLilJI 4_*_aj| 

3-j^ Ijl ^jr-v— -j- > dJj L-ULxJI .—t-u. I 4_i_a JI ^j-a 

j-^jla I j JlH jJjLjJI ^1 c5 1J archaeological 


U-a ^jj_^L*_a L^-J I 


jlj ^1 1 ^ ui^t c_jljJI_lu^La 

. Li^J^jJutJ jjf\"\ II J_cIuJI 


4 \ \\x II CaJIHj^LlIJI oljj^ ^LUlJ pLoJxJI ^ a j 

e-jI ( jHal^Hj| ejL I_u I (Jj^. ^(_^ J—II J_axjl jl Jj * 

olli 4 jjL» _(_u ^j-a j2L£.^)JI _ le eJJj J J. ,x7t ill ^j-a |_ 

Jlxlil J_2A. Jj_2A. (JX^LlLII I Jj jIj . £A^i -<_oJI ^a ^YVI 

Lae *_iUliUI Jelunui A^CaJI 6J_A (Jjia ^jl^ <^s^I^AjVIj 

jeL_uJu_uj — j_JiJ1 4 I \ ^ a ^1^)-^^ C>^ 3 JlAJ 

^Je Ll-vjj_lLj CA^-C-JI j_CuulII jlj-fil ^ a-Aj ^_le l a A \ 1 

^^lll j-t-iHLiJI O-SjJI ^_S lieJj 4 jlS ^c_ju-£^j UJ (^jJI JJjLJI 

. U.Uj» j^^I 
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.4alS 


I 4^ ~xl j-l 4 aIaaa 

HJ 

(j-olixJI 4_Lo£. ^A_doA jl £"^1 x 11 ld$-A £-JuLa_* ^xJ 

JaJaxjJ <lxcuj <_>I Jyy^ *k J.C ^Jl 4 aJaxI J.1I t,_JljUL 

(jaaJIajJaIaaII ^La tdilj ^Jl 4-aLt-^l .4_>j is~\ Jl £j,xti^l) 

\aa . LaxAj- ,.,a7m jjf\"\ 11 y t ?n 11 6_$^j ^ja ^>aS| dlul^ 
Jsax.V Lo^ j£i\ jX^AX-ll y mk\ 

jLsaIa \j£& ( j [ j) a \"\ ~x \ I^aI^ (j^jJl^JI j_<JluJI 3 I <^IjJj_A> 

I ^LajJI ,J^_ LsIjloa <JjIaa 4aj J.s*x Jl . 

djl-3^jLx.VI £-A 4_J I jjAA V ^-ZXAj- (JuaJ I t,_ £^Ia_zx*2I 


.jXJ&jAlA I jl I <jJ 


jdl <J^L 


jljil 4_S_oj1 ^j-O jX Ls~>) 4_S_oj1 



Ka\e\Nox\$ 

.^l^_»j_a| cLLlSIajL-u a\-s, d A t m\j <^>\ ^> 


.d^L-JI 

4 < A a 1 r, (JjkVj C£>^l (T) j_AaLa,YI Oj-3j j3j 

jXj£. dJ t-C-ul J Jj .<Jl1LsJI (JAaJIaj JaIaaII dJ^)Jja ^J-C <^_»LJjLO 

djl^$kWI^$ - L - U ^l ^Ac djLa^Lc^ < sl^la^fl ^IsIaa 

qIaIj) 1^. 11 JjLA 1 1 iVl^f 1 LUlJI l^_ol JAXA i—Li I (J-A*) 

I^aI^ (jAjlIIjijJaIajJI ^1 _ \\ dJjl_dul (I_ ^.aaxJIjla J^lix 

J...-UI 1 11 £y ,xa JalSa Lo^ ^-XgjJI J_Jl jxId^A_cul ( J [ J) I JL A 3 s 

^jlojJI JaII (J i *.Aa3 ^_~va ^LaaVI y xLx aj >( j(J_ aa JaxJI 

jl^-Sl £jC. _ijAxJI ^jl _coaVI (^JI CjLo _ <-aJI ^J^xl 

^jJI ^LcjJI CjVLx £_a j-aJJj ^^jLlo _JaJI 

dlJ) \ m ^-S ^03^° c_5"^s 3 _ <: L*-UL» l^J ^jl uI^JlXJ 

^J^-da. s 4 a^L^JI CjLcul^jjJI <dilj ■ O-^d^JI Lc<jaV I 

< f-J) A ^ A ^Jl O lljJt II ^-3 C^Jl^J^LlJI 4 f\ 'N. 

jX^JxJI IjWii^I (jAjJljjJ jLlJI ^j| ^1 ^JU-UJ <J)^\II J^.l^)-C 

dll_ (—<jla £jC. < <il "\\ ja\W dil_ <-ulA J^lix ^y& J^LojU j 

OlJ-i 4 II (jAjJL^JjLjlJI CjI^)J^ ^1 . JsLsJI ^jLcojVI 

^U.jl (dLUuicJI ^jl ‘-aa^I (^^-1 ^^-^1 ^JLi^Lu J^\IL 

6dVjJI ul3LJ (dLUuicJI ja\W Ja-OJ £jC. Cj-Lll^l 1 _^_j) VJ 

.^-SjJlII J-oJI ^yd 4 r> ^ 11 6 ^)JlL 1I J^lix 
. 4,^ \-c\C. 4_»j|jiaj J-alll ^_3 CjLalfc^.VI 6 d^J klSJ 

L_^J| 430 JjlS Lo ljfcj>a£. JJJLJ 4 ^ -x ^ -X 17 

JLljx ^_S J)i.n^j-A ^JJJjJ ^ J l ^ \ A a ^JlsL^.^1 ^ja i jA 4ju_u 

( dJ LjlA fj l^Anl I ^ja I JI^S I I ij^a t LiJLu.-1 1 a .xt> b I 

dlul^ cj^J-ll ^JX,_ul jx^3l ^jjSh"\XA I ja 


. bULojI ^■■v\. < s cj^ 1 ^ r> -s. ^>. LjlLs_oJ| ^ja I 

UUI\> <CjVL^JI c j-^ (^ I ^^ I dlul^ j-sljJI J 

cx°] <c^l jJj-A .R> qLuclcVI j\ It i (j/w\\TJLI 

^jJ| — 4 _Jl£JU 2»J| ^LojJI lS (jl Lo^ . |^ LulojJ4_s»«oL^. 

dlxiiS ^l$JJ ^h° <dli^^-Jill \ \ 

( 4_jl^_jl 2>JI JjaLsJI ^jl_ ^j^^I J -^xaJ Ll^Sj 4_bLax> 

l^jjxl J 1 ^ \c dlJj.-~yj ^—aJ 1 C->Lcl \l~i I £j -o LB^LLljI dll 

t_S_V C->LcL jlLxjVI 6J-A <dllj .^LajJI t 


.^UJI ^_9 4jlj_ujlj^JI ^JaLllI dlt 4 \\ i ^1 ^JL^.1 jJI jl JjlaVI 

4JjVI J&\ JS _tiu endocasts iiLkljJI cj—II^SJI 6j_&j 

4_>LsJJ Sjj„k ^ 1_^ \\ 1 <^LojJI 6j xTiIaII 

(2^\jJIj^ JaIjlIJI dJl>Lu 6 J^ja CjLa>J) l» ^ ^ LLacI dLxx-x 

• < (£ ^s^4 1 * 1 i ^ * 

Cjij -doJj 2013 ^.Lc d-J-OA 4-«_aljJ 

[ Jjjj_Li_u^ I 4_3l_oL^. dh°] <^jjj^AJ .E> d-tCjl <^-<-^1 

dAAulij 4 aJ_2xI Jl o_!| jUI ^J^xsl ( 

JAS .^LojJI _O 4, \ I I jJ I ^LsIaII ^ 

- xj|) ^ s. ^ H v A-CkA 

^ ^-dl 4 aj x^ Jl 6j cl iiJI ^ J aJa^ eyesocket 

I^ j_2xj jiLa . 4 aj ls~> \ 11 d^l^LcliVI jcJLxaj ^LojJI ^_a 4 aLaLa 
dc CjI _ (-uLlLII ^l^^x| jXA ^III (J-\aJIaj JaLaaII jX^.La^x <jl 



1 _^_Sa ji ^x_VrxI 


e>° 


L5~ 


L 0 ^ \ l | 


U 




I^A^)A ^_1 ^jAaJIajJaIaaII ^| _lc J JA L_a_Jj^JI I J_A J 

^jAaJIajJaIaaII ( yA dJ^)3 AV< 11 ^A^X^I L_lL_aJI ^yA j. \ \*\ II C.LoJ 

^_a SjIajJ ^jLc^jJI d)ll_A ^ijJlA LauI^J <2aaJjaJI ^jl_‘-ud^flJ 

. ^-^.^Ul Lx&j^Iaa 4 J-QlC J^lix 4 aJI y±A 6j|jAAAA ^LojJI 


paleoneurologist (^) 
■ oIjLxIlJ.1 :j 1 ffossils (Y) 
Sima de los Huesos (r) 


J-C^lSI Ij-Aj — (JA_ AAJl^>J1 j .AAt \ll jl^a^f L$ ^xl^-^JI 

(3^J <4a^.Ia1I 4_I ^ J) A^ill dJ Ia3^_<-<jU> J—O _2ll 

-L>^lx-x 3^1-ko ^_a 4_x_al^Jl ^ ^L-<a.a ^_a <dJL lx^^LII ^j^.1 

4aj is~-t \ 11 6j_ lLaII jxy.^ o|^ L >°J — I_JjlJI _*JI 

4 —I 4a x a I^J I dJ^ LJI d)-^ d—d)l I ^ dA A1^ 

4a) 3j)3 LaJI JjIaxa <4aj Jl djLa jJjlII AL 2 JL 3 LA ^_l| 

^l^lko ^_a Ji) 4 \ \ iAC 4_^_<_Oa) (J-VaIIa^ JaIaaII dAA^ l-AXij 

IaJ£.1_<-ua ^dJI ( j^Ia1I dlt dllj Loj ^LojJI 

u' cr^lj <£_eJj ^LJLa.l J^sljj iilkiJI 
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*‘^UjGLGJI 2SJl 

o' j—ifllV) ij—a jij_^U.I l_j jJ! J < I ^ "■ > q i is 

o' JJU j|j3U jjj jA_JLij»uUjJ| 

yU^I Jo^laJI 1^4-1 4.^-tUJ . LGajil lo£jG dj_J 

.(j-uJLaJI jdidl joo^ ^Jlajjiil Jl LuJI 


%2.1 


%1 -5 I 

jdlJI <^jJ QjJI fjA 

. joJlajO-ilalll Qj ja ^la jCLi.i^JI 


■ ^JLjjJ^IjlIII LuJI ja 41x1a <Lxx£ V) **irm i V 15 -IL^ j-oloxu jl 
jl <£al^Jl . 1 (3 hi dj^VI J^aa j ^^' 1 6 ^J 

j£a < jCi o^ll jdoJI j^ d41a£. ja ^tajjjLidl ladl dj^l 
. joJtajajLxlll ^j'n^ ja %70 - 35 <bxuj plJu SjU.| ja pLaIaJI 


Mitt 


i JJ joL±u.iO 

%70 - %35 

111 n-^ £-AQ±jg ^3 jtjJLijdlUlll ^ j ' ' ^ ja 
.(*jaJI (j^jllll gene pool 


. JjaLsJI ^jLcojVI d^-Slj jdlJjjJladl j/ lJ Jj^lsJI 

oj)" n. iII cj-°] <jj>4djiL» j> < a)jjJI jJLc jU 

^-lc 6jJs d j^L 4aj) 1 ^. II <jakj| 

jjpa 11 c 3jLfra ^JU^lajl ^jl_i_u 4dLiJLe 6^)JLjd Cj^LjIc 

_(_dl d J Jjlg £ J 4a e I ^j£. 5Jj(J_call CjI \ 1 ~d1 

4_(-d^ Ja Ija 4, wAlll 4_laid! jjlja_cdl 

(j^jl_(Jail jl^G^M cdli ic ^d 4G.dkjj jd_ojJI 4_loa 

pla^.^1 p Laic J^.1 <<jjoda^la> ) Ja JjLs .4_<_u Ldl 

GENETIC HINTS (*) 
Neandertal Legacy (**) 

Gj -J^>A ja jddl ja ‘Lt-ajSill j^» J* : ^J—Cj' (') 

(_^llJI Jla^. j-a (-j jdL Denisova Lat ^ ^ 2010/3 J( g.t<ll ^ < Vtn^l 
. cJA. <1jcu 41 000 (Joa La j-^Ji (juLtj Lij n Will 


Lu^jaa Jo -^j jyuJljijjjLilli <Li-oj| ^jl _o j^jJI 

oLul^-ol dlj_J _(-all I-AjijIslI (jLs <Ljul»_oJ| ^^Jl 

til 1^ i ^j£- <1VL_ijlo j^LojJI jj)^ lol 6^) \i\ 

. <aUIjuo jyai JlooaaVI ^-S Jjp ^JlJI oLaill^.VI 

( ^2_v.Vv^ ol >LJj| 

- - * V f 

ij 1 1 i ^j_o CjLs^Ijl^.VI J_la i ^_aG 

genome ^jj _die j_JG ^1 .DNA LGjJI 

lajJI <alj(jJI f- Laic Gt-^a <2010 ^.1_C ^_S (j^jJld^CaLiLjJI 

^j-ej . JjaLsJI ^L-oaVla jyuJldJaLalll <a^G_l <da^Li ^IjulL-uV 
Jjijle^. i l^al^ jruJld Jk GLdl ^j| t AT\ \ ^j| ^LculA^U jail) 

^jJljlII ^eja ^aaidl ^j-^G 4 I Le 1^)00^ < 1 *ni (G^J l^jJG-e 

^ K i 11 4 _lLoc I jj j ^I ja i d^ _II ^OXPI 

jl-G j/-JlajJaLlJI ^\\y ^ ^ C^J^l (jl -^Li-lllj 

<<^a^. ^j-e <jJaa j| e xVi i laaLe^juu^. ^_o ^jaLila L^d I 

CjldjL^J 4 ^ Id A e I_ x \ Jjj) 1 i Ij_j/_dldjCaLalll ^j| 

4_^a^. (2)-^^ .CNT^APT. <JUuadl J-alad <JLilL» <1^ S " S JA C£j^-1 
^jJI GuulcJI ( T)l- < - tJ d^l djGl (^d ln^ 87 (j-U 2)-^ dj-^ <5adla 
<_jj_jlj 4x.j)e j\cj j^Jldj^LiJI GlC L^Gl^llj T>C i <ih 

<hominin (j—did I ^1 1 < M) ijC d_e 4-oad^ 

cGl^ o 1 d> dllA <the Denisovans n> d^l^i^-udujJI 
. L5 idd s ^ll <ie^j ^LojJI J_G ^ jdjj 

the a.Ai^JI oIjj-SJI ^_s cjliillG.'2l dj_s <dJj ^-ej 

JjlG V j/JGj-JI j (Vidj j/dldjijLlJI j/_j genetic codes 

d^-oa CjIdjL^JI J-oC jGG ^LslIIj (Jjl«_Juj dl ^1 a-^^II J-at^ 

< 1 aA d <d^dldjdalGJI d^ C^-Gd^JI j ah dl j m a~i ^Jl (^Jja d^ 

adj^ldlj 4_Lijidl dldlLad I_ad Id (jGcj) e^s.11 dj^ I jd-Aj 

<(Jji_dLj . 1 i^k i Sjj dll jl^ll L^-> d^ ^j'l lljld dl dJI 

4_dld-e 6jj) ts\ i j_uia d^ ^ _al 3YOXP2 jjJljlII dl _ u 

(jGjjyjJI dl J^l-dl dl_■ < - <j d^l djGl ^d 4 jl£. dcdlajjaLilll 

O111 i^. II JaJjG 4_(_uljJ_i pi eU II | Jj dsj .Gl J j-& <jlo dJP *^>H 
d-e 4 1 4_ij-<JaJ £j Lc.j) e e ^dj j/d laj Ja loll I 

CjL a*}Ge_> 4 Gj(jJl 1I 4 Gl ixudJI Cl)l-e^ljeJI d»e dsLoa 1 4_cul^C 

.4-eajdl olejn^ll _1 methyl groups J-lHI qU 

. ^ U^ll dlaailll »LodL*JI 6J-A dl dj^A-lIj 

cjLs^Ijl^.VI cGld I jl Lojls d-°^ j> Jlj_dl dl *^l 

edi’tod Cjlajadl 4 jJL»_Sj lajJI 0^1_uilt<n 

6^00-° ^-1^I Cj^-d <4aL»JI 6J_ LsjlL^Gj .4_SjJlHj dljJ^?l 

40^-° ^_ L - tJ d djda^a d-d I j/dLdl jlj_3*21 4_«_al j J 

^jlddJ 4 -v \Ti o_jld L^al ddlajCaLaaJI I_ij d-° ^j^Laas 
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CjV 1 hi < nl ^lldj £^Ladl j_a 4_djLda J^taLLa ^Jl l^JUlil j 

< 1$ joj La_G Jlx^iVI l 5 _L. LMiJI neurites 4.iu^£ 

o-° f-44' ls-^ ^ u^l < JjS^' :: ^ > jfAii • JL1I Jf^ 

Ls^LL J^l^ \ j_a^f I Jl*l» LoJjl£. dLllc 4 jls3LL ) LsLxGlS Jyyj 

jG^ldl J£.l _CxjU j I ^j\ <\ S J-OJlII ld& <j| VI <4_JIjjJjLlj 

£^Laj cj LI jLxAl ^j£- djj^d 1 cjIIjlcJI ^-lc JjtdL 

L-dltaj <_sj-GI <U1 jlcJI cdjJtildl cdt^ I jl Gs-sJud 1 jLcxGVI 


JjjG jl d-sLall ^_S gGlldl j^-aJJ . 4 juu-ol*_ 1 I I_sVddl 

<Ljj^f l_sI j_& I l_ al xT.Tsl ^\\ 

oL^LGjla_uI j^3LGGa_uV ^JJUlaajlc lj) a n d £_Jlo^JI Tjdj 

J> la_^V dlS . Ldl j _a (JLjjiLidl Jd. Jj_^ 

jl jLcdl y a 4i I -<-o-> J La~(j-t_gj j)^ tm j 4—.s_aL^. j_aj 

jijp cdl^ OIj jJlLo jj_LaAa*j Ij jAdLjJjLdl 


O^LllLa cd jjJulII d_Id f^LajJI 4_ Ll£sj ^_S 

Ijl 4G| jA_ j LaS .ja^_s L^GjjLsI jA_JLdl j_tldl ^d 

I jLui_<_ul ^Lj^Ldl 6j_du jjd LjulLj <j| ^j-ll ^-L. 

xjAGsJjaJI j ni ill jlj-Sl £~o L^_jlS jjSjl_ JoJlS ^lll pL-iadl 

cJjjJLJ d-lj £-aj • LajlG ^x^j-ojlS jjJ j I ^GjUi_uUtn 4 jLs 

Cdl^ ^dl oLuLaJI jAa \ ol_aj_Ls_il j I LJL p LaJjeJI 

CLul^ 1 J-al^-ll j_aj 4_ljl jILa Jxj ^ _1 jr\d Lj J_> Ld I ^d 

<JjL=^ (ji _>^VI —till tjSJj . js-fjj—ciu (>o > 4 aA J» 

^Jl I jLjui _<_ul 4_*_a JI J-o£. 4-L»^La ^_i^jJI 

f —^ ^ t< L> uSj^> jij 

J \ < N 11 pit \^k 11 <jLjj]a ia^s_a ^J_a 

L-iijJtJ V jlij ^y^i)) < ( yu£yjb> . ^^XAtlll 

(jyA\Z jJjLjJI dljjl ^ genetics (t) CjlAi^JI ld_d 

^y~ cj IIa^J I ^xic. ^_a _ lL ^ I Lu^jsj i _V iAj I <_u_<_u_i 

((. (2/UL>uC*d| j,tti \ ll dl^jjl 


^jl ^ ^ t ^liJI ^U^dtll I oLaj-LiLH 4-OjjL-d> l^lajj 


C1JI3 I_jjJI ^j| <AjlL>j ^jlsL^.^1 4_ 

4jL<dL-dl ij-S LJI ^jl Id 1 j \^ < N 11 J Sj a 1 t Lftd^-a 


Jjj 


ARCHAEOLOGICAL INSIGHTS (*) 
^LajJI y* (_jJb :((_£jjlll ^—1 ii-n 11 jl <Ut i<~i* 11 Sjjlll jl) «Lii:l_ajJl Sjjlll (^) 

^-u lSjj dlljjVl dljl tlu 11 ^.Lal £jil ^C.J <^ill (jaA- 11 J—^.Ij 

J ( jiui J ^iJL» ^La-Ujll < Li^ j lciJl qLI 111*^1 J <a» n^k 11 dljl jllj <—fiLsl^J«-ll 

. 0 L -ojV 1 (_j-ul(2h° d^ 1 * (^l 4 jll 9 ^3 » n l-> 1 

.oljju^c. :jl fneurons (Y) 
electrical impulses (r) 
•ftljd 1 :j1 (t) 


4 ^ tT\ ^dl 4Ajjldl |Jj l 1 1il 1 L> _ cojVI ^isLJ 0 ^d ll 

£j£. J1 j)-t-dI JjLa 4_1 j _<_ul 4_»L^.3U j aVi \ ll ^.1 uY--vj> _<-ul ^j-a 

.(j^dljijJjLdl ^d dul^ ^dl 4 jl3jJl 1I oljaUI 

<4Aj^j3j (J jds . J i j-Ldlj 4JadJI o I 

^^JUuaJJ 4_Lal^ Cja d a t m s 

^ t <1 1 in\% t, 1 I) ^yuLLA j)j) *s~i ^Jl 4dLt-dl 

4dj^Ja yji^l s lj_aldj . ^ xd^-U d—> 1_da 4_*_aj^f (MRI) 

4 \\ \~dl _iit.il, 1 _3LJ CjI^jlIG ^jjjI _id 4 ilL<-OL^.I 


. 1 _*N ^ \ ^dl CjL a_t_dl ^_S 4_Ludj-ll 

4-dl I (Tj 1 4_dj-Sj d^) J I J_d 

CjIjI \ \11^ ^jA_Jljjjiljdl £j I_aj)\ ^.1 J_ZbG_i_ul q '\\£\\ 

*Ll^I j) dud 1 4llc.^_a^ds MRI K J) 

4_Lal5dl 4_ids 


11 j 4sn^ 


ol^iidJ 


jj %'\l\ 


Zj 1^)_dG ^ _sjdd 

Ll^JI H A M Li 4 SjjJt_ll — (jA Jt^jiLill 


^jlII dl4 _UlGjII oLa-cdl — polygenotype 

t 3i^ld-a 6j£. (j! ^Jl 1 ^ sic. I j)l a^>^. ^dl gjlldl ^)Ji_<JGj 

l_o£. (j^dldj JjLdl ^d jit x^> 1 Cdl^ ^Ladl j-o 4 s x n nj 

ijlil 4dada :dJj J-a_Ca_sj <ds-sJ^dl jL-GVI jlj-Sl <^d 4 jl 1£. 
^_S oLaj-lxll 4_-dl_3t-a ^ Ic. JI.Li.ls ^dl 4juda_t_dl 4_sjLajJI 

4j\at a jjG L5 dl Broca ISjjdl <dalaj t^ladl 
^^Ts LS dl the amygdala Sjjlll <lklaj <4 jlUI 

jl ^Jl I XA si ^lldl 6J-A jJi jlIuj .jdljdlJ t daljdl ^_S 

x^L-Gudl ijlll j_a Jsl 4 jla^ j^-^d dul^ jA_dLjjJjLdl 

4_iJu-OL»J I 1 tM L11 (J I I Cj 1 daC. ( j<d LsdG I j__cxjlLs La I dftj 

^£_S j3jji-cu (yy ^-1 Cj La-cu d LlAj . ji^Git-a J1 L^jljls LaJLS 

^_S <jjJ^L3L> . Cj La K11 j^JjJ jdjldl ^ Ic 

^Lalc 4_sJt_ajaJ (_£y tdl c^l aT^VI GLsI x4_t_GjC 

-Gill ^-S ^_S jA. Sj-a^f I ^jCJLsLjjdl jl x <t \^I 

< IjLSjJt-a ijl^_a Jsl Jj^GJLs lj^^ jdtjjJjLidl j 1)) 2014/4 
((.dJj ^GjfeljdJ JjG xtia lilj 

^jl*_s ^Ll-w 1 jAdLsjJjtjLJ Jyyj _C <jj“^ <^ddLsj 

Jj^G jG 4 jlSjJl 1I ^_jLGlda| j->_LG ( j£. <jjj^L 3L> j J.C. 

j LlL^.V j^. 1 Lj 1 x x 11 < Ljlaj < d Lla j 1 ^ l < L^. LilL-u I j 1 


lt 3 ^ 


idUJI isUdl 


lu^ll 


(J3Ld j_a (j\dljj JjLilll 4_icLadl 4_sj-Ld I t GUajJI 4_ ^Ij^ 

jj^wil jG_sJjaJI j lx x 1 11 jlj-Sl Ls^LdJ ^ i s "s. 11 (J_sJJtdl 

^t-ju-^ad I ^ j ajjj ^JLsjJjLdl ^jjdl jA .a 11 ds^l a <i I a <m 

^_S Ld Lj ds Ld I L3UJI 6J _ A 4_id j_a ^G 1 1< ^iC L-J^LG 

Ij-x-ujdd^^LoLtdj^ifdJj Gl£-J. petridishes^jGj^Ldoi 
LlgGj^.SJI oLdudl Jd ^_L. 4 \ \ x^>at II L3UJI oljd 
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yWfH Jjiij 


jjd±aLxla l^jld joJLajjjLuJI jl ^1 Lajjjl ^ jdljJJ j^ Jd£ j^fc 
qa .j - ^LJJ ^ou l 5^ u$yy ojouII jLuijyi jI j$1 j-a 

L5 it 4d1 VI • jj^JI £1 jx-ll (3J“k 1^^t ^ joaJLajjjLuU olb 
^111 3Au^JI oliLiuSVI j^a 3 1 uuIlu ojj-J <LudlXI 4J-aJ£JI oljj-udl 
5j^LxLa Caljjlj <bjaj je^Lit j^ - j\OLajjjLuJI j^ida j^-loj 
^. iuil ^_UI jdlj^a j^a - 4_ul jxJI jlLalla j^a ^jlujIj 4x j-aix_a ^Jl 
g-LalxJI 4^exljj jJI JjLOaJI . Jabdl jliujyi ^jxd^a 

j^aVI odb ^ JaolLa JxOI jj^JI j^ajloll jld 131 U 4ijxa ^b jVI 
. j-uJLajjjLuJI <j&\ jJljI ^1 CjjI c^j^I J^lj£ dldb jl j*1 


^1 j-u-uJI j^ oWI oL_lL Lx-ujI jjl l5 _It jj-OLajdiLuJI jiax-ia 
jit Ulaj3l j_a ^jLUl Lx^j j_du ju.i-JI JSLxJI jL-tn.iVI ^LdO jl 
g-L a lx II jj\.JU j_<_ui OJ. jjOLajjjUill j-djOSI dLl j jOxj .juJbjl J 
Ca—aid c oJI jL-ujuVi jljOl ^—ILuaJ j*—xllbjjjLuJI Sj I < <i^ jl 

^-d&lll £l oVIj OoLOxVIj ib^xlll oljl^XI ^—11 j^bijldbil i.u,.ial 

j^oIdJI LJbjj^x-a jld OljL^a ^LxbJI j_aux l5 —It ^a—gd jOlsj 
jXfl.KIj-a ^ joJIdjdiLull j^iaa jt 5jl—<Jj| <Lal c£j*La duldj . jjxaJI 
j^-aJ.1 jj-Lna j| . JaLxJI jL-udVI ^1 3jjUiyi ^-»iljxa ^ Sj^LaJJ 
OOad SjLtl JM_d j^ j-uJLajOLuJI jd>ljOal j^aj .\.. v.\VU j-x^VI 


54_i£jluj ^lt 4JI jJI 4_L2k j i^.a'i II (joJG ijOjLuJI ^Jl J~3 # 


jSsJlI ^\jd\ ^Nj-idiS jblla 


(joJGjdLuJI jb LI,:. 


LuLaxul 

- . (■ 

dt-Lua^L iiaJaia 4 jj-xj dldual 
LLjS (8) 
20xi 50 000 Ls jxOjOI 

Ldlbul 

^ ^ f 

jiiajJI ^1 jddlj 4i^Luxa dloai 


jjJL^JI iLxJLxX ol jjI 

2001 ^ ^4 (6) 

cd 20 49 400 ^Jl 53 000 

(7) 

ao 41 000 ^ji 47 000 ^ 


LLLa 2x^ux~aij isjO 

Olj| jxa.j oLaLu 
Jji 4 ^ 1< til OJLxLxlj 

jxjIjLs jj (2) 

20u 90 000 U 



La l 9*^*3* 

20u 47 


jjxudl , JLOa 
JLijjS (3) 

20u 90 000 U 


I jjJ j^ib 

JbLxj 


“Cib-ijOuLa 2 ^^ (1) 
jxa 2001 jjjOL 

20 200 000 ^Jl 250 000 


LdU ^ 45 000 ^ j 250 000 

ji=io ^oyi jijoyi 

^-o p^OI J juJLijOLOJI 
jA(j \ ^^Iuj ^gJI jOuj i^a-ll 2 JjVI 
CAuxi O j > ^b3 cS 0JI Sj ^KQ I 

. Ll2lJ jxxli jOxOI jxJOl ^jO 



LaOjil 


UujI 


,3jLb Jxa. 
jj^xxoJI jiio 

u Oo 5jio 2 ^^ (14) 

OLb 20 39 000 J-b 


LuLuxjI 

.. . f 

Oj^XJ olosl 
4^ ai^yta 200La 
2001 j^2j1 LL»^S (13) 

oJLx <Qxxj 37 400 ^1 43 500 fjA 



LeaJji 

aaj^x Caljjlj 

^ aJI C5^ j^S-j^lu-^jI (1 0) 

20 40 000 ^Jl 44 500 jx» 


^=aJI J 1 jLuj (11) 
20 40 500 ^Jl 42 000 jx» 
2001 lO^S V (12) 
20 41 600 ^Jl 43 300 j* 



4^4 iUOIt 

uix 039 000 (P! 45 000 

j^OLijOlOJI (jOlOi 
(jOtJ ^ j^OxOI jdOlj 
<20 5400 SO, jLalOl 
UlOJI ^jOlj jl ^-ixj IO^ 
jOLijOLOLJ 20loll 
j^ j^ j^ j 5 ^ CHjOIOI 
. jOxOI jOJI jOU ^10 


Laj.ei.uxi 


LlLx.il 
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JL_ijjjLu jL-uul 1 —aj JS < <i > q \"\\\ 

jl i <i'<VI £Uj JSUj y < 41Va (O-a-^N 

y$i jla J1S\ 4aSaSJI jl VI ‘(ojr^ J*) 

.<LSj^*a jA£. 4 ajaSL&JI 5jA&JI ^ uiUHVI I jA 


y '^e. 

jaJ» 

U^L. 

<isL^.^Lo t 


■ejjj' <^L^1 




^ ^ \ \ < s dJLiA 

-tii JfLa <<—aa^IjJI 
Lj^aa LaJ I 
SJaJaaJI JaVjJI^)) [^J_t n Vs 



JaI^ 


_^] x» 


I j^Iaa J& 1 I^aIS Ij^L^JaIajlII ^j) ^Jl LoaI J ^>a_ 


c>' 


ItAdi 


(( . l^k J All I ^A^5L> 

6jlil I dli LaL _iJoj^VI 3t i i a 


^jJI l^^AJlAjiALiJI CjI _alali ^_a j_iaj <Uia ol_JLo^. 

Ij ( j-cj ( j Lii^aj J-o-iuj .JaL*JI ^jL-ojVI (Jj-t-iisj d\a \ah 

C5^J -f^AjJ^ ^ d£^l cAf^l jJ.. \Vu i i l L fk. JiS 

^— A 6-° lt^ £— 

<—(^ jLVI oLol^. jjl£. j| . Ljjjl p-l—^I ^^a <ajaI 

JjA La ^.L. LJLLaL ^jul1jl2 <^LlJlc ^_a <jL> ja I j jj^ 

diva I (j^jJL^. jJal^a ^Jl <al aAI ( jiujJI j_aI _<_ul 

^lLIslIc dul^j < Ja^fl ^lc jlo j)l ^ 100 5_al_<-tu> ^j-° 

<a— cu <_aJl 47 JjlS La Ja_a E J^lafs \y\Sl jV -Latva <_oj a J.s~i a j 

^ (jJac.1 all • JaVI <i ;. A L 

lal jI L-oljI LlLu-ul j)\^>. ^_a 

^>„V.-vj> _<_ul I ^ s (j| jJjdj .^l_Li-^^fl ^Lil J-o^al 

ja ^ I jj ljj j (■ l^a is*t j 1 ^ I \ is*> I J4a.-^j J^alAJ 

,Jj_i Lo_o f L^aj * a! j << \ 1 \ o j cV 

^_a I „\ j_oc jj-s_ij . ^JA?s ^ l^II ^ 1c. 

■ dJ-^. iju-u l aJ) i^f\. til A~\ (JjLa Lo ^Jl ^<JjIil J <_S jkM 1) 
^1 ^ (£j—^\ LfLaj Jj-^J 
I—‘-‘-^j-^ ^a ^alj-o »il <Sjj» ^ <juajI ^Jl Jjjlj ^—j^lll 

^j_o La^_o£. J^JLJ J(J) a n\lI C.JL^-c J_o^J Jloli I J \ 1 a"l LJILu 1^9 

oLlLclc jl-^1 Ca^j • iJA. <j_ lxi 40 000 ^Jl 90 000^1_ ia^JI 

La j la Li! I ^jl ^.Ika II ^-UaJI 

(j\jl^.Ll!I ^_aj L llAj . ^\ 111 c.Jlia-11 j-o^. 

jjJ-i-aiJI 6IA JjijIaju-oJ l^l^ (J^jJIj^IjIjlIJI <j| ^l.Tn A nVI ^Jl 

4~\ a III ujJLk-lL ^_ 


^_aLajJI (J^. a< 111 ^_a ^a\a (j^jJLI^ijIjlIJI Ja£. ^ i^. ^c. 

^j_o 6jlaJj ./jj) a A^allI J_iluj| * K £^-& jxA^Ijij (^iJI 

LlLo^OlC ^-IjLJ^f 4 ~\. A^*al^ 6^J) A^-l ^J ^k A 11 II I IA A 11^-> ^aJ 

llj)\a j>ll ^j)"\ ^j^kII cdj —j jaa .^ja aI^ViII 

^^-Ic ^-jjja ^.l^. Jj —j ^LjlLi LIajj Sja» a cjIjJIj <—Aalj 

^t_C_A_U Loxi JCjIaLlaJI^ Cjlllj) \^k II ^I^jI j 11 XA A ill 

La) .<juLIjl 1I CjLlalJI j 6J_i J-25kJI Cjl \ \ \ ll «, a \\\ IL ^ 

ja-A^lj(j IjS JL> ^ _1 j^-Al jJjuLa a (J_iLLlL (^jj _JLjjj Lilli 

. Lm _cajI <l=LJi _cua dul^ jX^AljJl I Lo^ LUa j L^la 

cii ^k \ 11 <JL^kAAl J1 _caj) La-oa) (JiJAiJ^A _CAJLi p. ^ \ I ^Jaaj 

. 6^) 1 y\ II ill jkJI ^ 1c. 6 JjJ^k Aa 6 J(J-i-OlA ^Sj-OAA ^1_3lLJI 

fj CJ-°J ‘ ^^^1 1-^ ^ 

< (-aallLI j <a^.LjlLI elljulaJI J(J_AIa < a \\\ 11 I ^a^oaa 

. ^J\A ^\^k II J An ill j) jil SIjJlII 

oLlls_<_ajuJI ^a ^)l_ aVI oLqlL, <dl_!j 

^j-c iji^k ^ lie <^ajLaa-aJI I La ^j-ialAA <Jii a^UI 

.^aJIajIaLlIII CU-l-AJLA oljllj <UaJ^J-M j-A^LlsJI 

6JA dul^ I j| I_a ^jiJA^-LJI A_a_ll-kl (2A^-1I ^ 

Cjj^a ciJyN JLU 0^£.jl Lo^ J-^ L>° ^IaJI 

^ jJI (j-«L-ll <^]/aJIajIaLl11I ^AlL-V 5-»L^A ^Jl JJ-*A j_a^Ll3lJI J_aC 


<LaAj-LI <1_J 


I— — ^Lj-°j o-^lj— ^ 

. <aaI 4i- oUkUJ <*4 ^ — jUaII 

dll_lAj 


jIaa^ .<alalll oil ^£_a 1 a A 4 |j^^j_o JaLJI ^jL-ujVI <Aa 

Ljj(jl ^j-ll I J)l A^>J ja 1 i ^k \J IlA cA-ilAiJI ^jl <-^^1 ^Ij^l (J I 

(j-a ljWI cjLlo ixj ^1 <dJ-^k <a_<_aj 41 500 ^jJI 44 000 

jalLat .(jLLil 6 La ^_a ^/aJIajIaLiJI jl^alLojI ^y olj >\a nil 
I^Jl ^C^fl 6lA i A^> ^d-ll JaLsJI 1 A AJL I | A til I ^J^*l X ) 

jl a^)\aJL^ 1aLaJI LLLa la_2k*^ di L 1 aI ^aJI ij^lllil <LilaJI 

lj-cla la Jj^aJIajIaLlaJI I jA i jAa] VLoI^.1 (Jj _Ak^ILL 

. ^aLlaaLa <aj_i_uA j I jjr\A vj^k II j, a i*i ill a_aAI y jc_coaa 
^ k 1 y> Lr a t_Laji.1 1JA ^kC.J (_A* A^> 11 ( yi A^->| <a | VI 
4 \ aALU 4 Hall ClilJp a n 11 J^Lk. dlllalAiVi^VI ( ya <I.jjrvA 
jL^I (Ja-S ^/-aJLjIaIaaJI 61a. ^j-Lc aIaIA^a ^—ill 
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.quJLijjjUUI (ja ^a) ^jLb 

j.^4i ^Ic. Uxb ci^£-11 j^i *xx 3 (j jJI (dcxd\ ^_a) 3 IIII j^.1 cil—col j 

• 3 j^jJI ^joJUij-uLuJI 


. *r J ^ 4jlcu t_ll I 500 


£—°J 


33^-tl jxJ 33-03JI J— llalll 3I dl\aj 3!^ <dlld 

jl <^dllll JlLaJI ^LeolVI j^Lu 3 d! 4>J—^ 

3^.1 lj i/^'sC. Ijaau-odjLo ddLol drxl_euV dd) 3 dVI ^ \ \ is^T\ da_> 


^1 


I 3 IIJ Jj 3 Ij^dL^dlLidl <jl 3 d_JL» (^jJI J II J jXd_ill 


4_aLed K^jjLLLi^jjuj .M> ddllcl 2013 jxLc ^^ • Led) 4lcll_eiS 
ddljj) elL-oS^I [IjlJjjfc ^^1 4_a_oL^. 1 ^yvjjLx-a 

j — Wsso'us £_adlA\^ ^ \%WW cA^d_* ddi j£. 4jokr. 

ddlllj) \^.II J(Ja -x 1 ^jjJI J 3 I 3 JI jjlSj^. 1 ^ oJi~xltin ddl 3 dI 

dll nil 301 -a 3-0 ^_S dll J 3 — lll_a_i 3 <3 33-0 3 ^ I 3 4 o \3 < S 

<JlL^J 1 ^J| 1 _Aj_ClC JJJLJ ^-lll L-OJj^ ^1 4lLxLo_> 

^I^jLaVI 3 LJ l 5 ^“ '^Idc 1 j .cJ--\. 4leu 41 OOO^JI 53 000 3-0 
L^l j-qj Vi um 33 JII 3 dlLdl 3 !^ jlalll 

3 - 0 xdlJlj jXJLXJuJI ddljJI 33 JL 3 dlLdl ^Juua dla .4 lid 

4- jL^S I j\ -x \3 3 V 3 —aJI ^^1 ^jj-i-oJI 3 ^a a 11 £^V-dl jd—td. 

3-03 • ijj J-O 4_»l_£l _cill ( jaaJ 1 ^vl3a i 4 I 2 U 3 S ^lll ^J-dJI 

L^jla j^a aA \ ( 1 x 3 ^lSi -V-^JI_I_ul (J ^.1 

jlcJI ^C-La <_u ^ta-SJ-* j <JLO JJ_^o _° J L^. 

. ^jUUlLj d r\ \ + \ \ 1 i a \ 

CmJLIj^LlIII cjIjJ _aJ Sj_j J-^. <1 _lj I ^^-Ic I_ u^jI j—I cj 

I <-<^j-s jj i^ x °- * in ^ 43-0 5 id JjVI 

oaxVt^ ja! .Cii^ <ju-u 90000 J^a Lo 3 --VJ ^jjJLjjJjL illi 4 ^ m 
LaIj ^.1 ^jlII 4j^v.dl ^_ajll liA 4 ->j^ 'vll J_ JUjJI 

_lLI ^-jla^J Ijl^l [^ 3 .u \\ a x 5 <(^J>jLa .D> 

IJ-A dijLa-c ^jL. Sj_uu 1 Lo_La (jla ^ _ill cjII^I _ujlll 

LUj j—^ < Jliil —<-u • j—^dl o-^ 

JLdl j-lt^a ^_a j_^j _(_ol la (j 3 ^-» wii 4lllo 4 juLu <_al_Jl 

JLUI ^j li^lj 3 x 1 !_cu^fl dilj Ja_> (j 3 ^J 31 ^J\ n \ <-L >3 31 

Llajl Ifl. Jc jjl£. ej_uldl £y& LLL> dJllA 3 ^L^jJlj 

. JI 3 II dit 2 h° 0 I 3 JI ^ n i.s^\\ l^dLijJjLilll Jjj 

Abri du Maras (^) 



( I dll 3 _A ^_a Cu"VJ 3 JU-uLo 3-0 ddl I C^jJlljliljLlJL 

31 ^Ij-a^JI SjJlLI _o Sj \a la a ^ dc. d^. j d_ l^. 

250 d-° 4jdiJI ^_II d 3 a! C)Li_ 0 J 3 I ^_a d-id^JI dJi_i_u^ I ^j_o 

^ 3 - 031 !) ^-ju-oJI 3 . J^^fl ^j- 1 ^- 4 wALo 4ju_u c 111 200 ^jJI t_aJl 

. 3 -I 3 VI ( 3 -^ 3 ^J _ cuj -Idrvj 3 Id-ad IdvU 3 !^ 

fJddlcJ 3-0 3^113 dll \111 4_iLc oLolaJI ^Jal _cuj 3 

d^.1 3-A dd 3 JI jX JUJJ 4-clddju-ul 3 1 VI 3 -a^VI Jll cull 

l 3 jdLJI d^x 3 I_odd £-!l 3 II 3 I 3 <5_^-dal 3 JI CjVI _HxVI 

du-V-dl 3 I_tjjilVI 4 J 3 _colli 2 -^ 13 !) ^ I 3 ^>^>11 S 3 _all 

.iljjJI 3 d 131*2 3 !^ l^lddLoul 3 I 13 -da 3 d I 3 ^ 1.1 


633-c^ ^xjdil iaLd| <Sd-»d^cJI djlildl^Vl ^dds 3I3I3 
4 _o_cul^x djWd dLcodJI 111 ^3-aC f-llil 3-0 3 \ \^, 11 111 300 1 30^I 
( J \x \ 3-^3 dlo 3 I 1 VI ^Lalc 3 nd dll . 3 \jJ l^dlLilli (Jlc (3^" 


Leca J 3 1 3 .cTij-c 33 SII <^ mi^II < 43^.3 dild Lu 331^11 

333^11 3 d Lilli 3 I ^lal I 4 IV 4 ^ 3 - 8-11 3 A.I vj~x II 3 juLlJI 3^(3 dll 

3 I . 33-03 dlil^laJsl 6 d-A JII 3 Sd 3 ^-ll & LlcuVI 33 - 00 I ( 3 -lc- 


^-^3 <4jl 1JI JVd. 3-0 I 3 III ( 3 - 1 ^ llljdd Jjloj ^ 3 - 03 !) 3 odalll 
^_lc L^jJJ 3IHJ ^lll JludccJI 3LC0IVJ S3JL0II djLa_cdl ^d^.J 
33 dLj 3 dlLLlll ^ILalcol JU. 3 I 3 -£\9-^ Ld.LdJ 4-o-coLx L^ll 

3-0 33 ^ <dild l 3 -la-S ^11 3 d—u LoS 33-03 JVd. 3-0 3 —odalll 


j-d^l (^13 • Led I 4 J 3 IIJI 633 !!) (jj\ ho \ I 31 1-^ jx^ll ^_S 3 III 

d 2 4^3 ui vll 4 JV_coll ^1 33^11 3 \\ al 11 33$l! c3J^ d)l Cf^ AS 

^la :^k\-aA\ 3 Vjuli ^\3 3 \-jJlj 3 dll \ Jl dJ 3 Jccu_o > aLn 3 ^-! 3 ^< 1 

Lccojtl^dlI 3-0 3 Io 4_ad-c£i 3 ^. 33 dxLJI d_<-o^ 12 3 ^_dull 

31 ^VI c_d_coJI Jxa 3 _o 4_i_tnj \ ^ ^Jl5> aViLj dd_ttia \ L^jI I 30 C 3 


63 -o£. d 3 XJ 3 d I Homo eveclus oj-ddX\ ^jLualVN 3 -A 3 4oll 3 j 
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— Li_<_ul jjI L-° is_culj AsCj ^_S IjaIS L^IJjLl Odl cjl 

1^ is~> ~X S jJJ .icjAjLA CjIaLu — ISa^Ja ^A" 2 ^ ^1 J-sJI 

oljjVI ^-L <UAiitl CjV xAsllj lc^^-oLLuJI ^LL—<-ul 

U^l LjSL^a <_<ju IjaIS l^LjLLiII fj\ cjj Si Ljax-xJI 

<LaJL^JI jJLS_UjJIJ £C-Aa!I £-J Ja| ^Jl — JJL*A ^J| — ^ AAn 

LL£a La i I cj axj Lij . jlLlI SLLl ^cjla^LI \ $ A \l~t j s_s 

cLlS LaJ .JjlLj jU^tLi Jl c>LSj-aj ILLLaJI ^ LL l-° 
CuAxJI lLoaVI £-il y ^jLljj jlaLljl!) <sLa (j\-* <jLcuaJI <ax j I 
<CjLLul!I 6A$J I Ax LlS-xLsj LiJ <|JLx <aI ^_Lj)) . <Llxi_AAa jS^I 
((< j^'sl I (j\-* ixA_Al CjI J CjL*La-x.I LLlA j Jja V jl 

jji _tiu l^I LuL ^Ll iLVI lI }) ■<—Lu-Aj j . <^jLa> 

L>Lol^j IjaIS LlcuI jji l^j^I lL^axJI j— lIuJI li 

((.iLlilJI < a*LV 1 ij a A q I Sjj_<-oa 



CiIjjVI i>a o— 3 J JK (Til 4 juj1 LlA jj_lj jjAjJI 4_aJIxL 4„„>.aKc. SI jl 


. L$ajs-kusa jjjJlj ijxiLlJI jlS ^Cll 5jjK"JJ 


Wjjju a^x Lid ^1 ji 

all* s l^ <—uJL-uLj JjlLL jj^j-i-LLs j^LjLIlJI l^ LI 

jX^JJ) J ^'Vx?MJ Ll^AjAuA (j\A O II j CuJI jl j_S I L^A i 

^X-Ajl AxaI (J* 1 <bl_ UjlLII I j_A LjL <jxJLa_!| <JLAJL^_II ^_II 

^£a (j\^. ^_S Ij_x-LjAaI I jll . LAj-o£. jjS| iLlgL ^ aAI^AjIj 
oLuAjLI jju-VjlI ssL^JI jjls J^LsJI lI-'-L^I 

CjIjJ^I (j-a ^>jS| ic.J) a <v ^ ^L cLlS jjf\"\ II J tluJI LI 

Lj—Ljj .^IsAII ^a^ L-° ^x^jILLc cvacj Li Lj^ u* 

La^ < LL^j^J ljjjLl I>jIS l^Lw^JI j-LLI l' <c^>^ > 
jjj-LI £-aj .l^-ILjLLiII icLo^. L-° ^Si jx^_jLcL_^. j j-c L^ 

<<au-oLLj <IaA^II jj) jll lJL < L^-aLlLI i_u^. 1 ^Jl jlj_a^fl L-° 

jiti\H ^j-Ia j <^Lla jju-oJI <1^ <-u LljLJI jja lL-^ajS 

^1 y\ ^jLc Jj—^^>.11 6XJ^. CjIjJI Ijjj—L j l' Cs— 

oLIaJI ^La Ijj aA^.I I aLaj .LaIas-II j) jll L-° ^l 

dlL J^Llju-uI L-° Ij)^S a! Lu-ulj(ji ^Jl Lajj^I L-° ^ 

^Lsaj -L^aaaII l^J^jLLlJI L"° LJLs_ 2 jiSi <a>^La <juuJ1 
^IajLI jx^j|jl^_A l>l_o^a l^^I j— l ^ l II L^ 

^jJI c_ijjLJI L_ a <_cuiljLA ^ilS i LijjL JL ^_a SL-^JI ajls 

LaJLjLLiII L^ILa Ij _L.j ILLj <Lj^I“L)LLjJI L^-^.1 j 

.LaJLjLIlJI (^L Sj^jjLa ^ J-xAlsi oIja-a ^_a 
A iVI ^_lc J^LsJI lL-ojVI ic La-tJ jaaSJ I JAsJI (jAj^AjsJ 

Saja^JI ajJIalII f -1 a>I LAaI jaI <_ua La I j <Las 

7A "^w^\ ^ d A~v\\\ 

A LONG FAREWELL (*) 
, f UkJI :j1 (^) 

: L 00 

teeth (r) 


LaJLjLIlJI li jIaxVI tk^ LAaI LIaJI (JaJLl cL \ j 

caaSjaJI cj! _^Ij^ cLaa jl .^-aLlL ^_i Ia^ l^LILIaI IjaIS 

^_i cjLIj \^.II LIa» JLLl ^Jl iil aAI f(ph "’ ^ 

Ij^S IjLaIcI LjXLsa Ij_jIS j2^-^l CA^^jL»LJI ^Lj_a 

L-a jiSi LjJa^Ij oj-aLI JIa SjaL^.j (jjjaI j_i jLk^l 
L^S LaS < l_Ajil jll llij OLIJ l^JI L"° icj_AA^-A ^_a jLajlc I 

LaJLjLIlJI li ja^aj . Ll^ajAua lLjaa^JI j_LuJI jlj-il aLIsa 

<AjLLa <Aj_a^a Ljj-Ln-U^ljL C^^l 

^Llj^lS <Lsaj x < j Sjajlx-£S CjLI jjl^ Ci I a Jj Cj Lj ILII l ° 

JjLlLa L^ ^AjlSa l^_j| IajL_u L^-i J^l^l — cJLajlxj^I j 

• iiAjA-A <jLa Cj I AS_A L"° ^ o I cLlS Laa laJLjLIlJI 

Laj^. i \s II 5_ uIS-a) LI (^_5 _ 2 c-L a-LsJI _sa Jjl_j 

JiLJI lI _i-L^fl ^Ij-si cLsaI ^1 ^.a <aaLjJI iijL^I ^ _L 

Aij^l^ j a ^-l _tdO jl <L^^cLL^-II ^_L jX^AjAi 6j^-a 

^ I c. (j xi \ s 11 l ^ I^-aL 4aLjLI l-° ^ \c jaII l ■■ —q 

primates CiLuxuj jJI L-° j J , »;'l ^1 j^V u» ^1 Las cjLLjJI 

Cj) jJLujJI L^ J nS 11 (_a ILn SjajSJI j Lull <Ls_aJ| L^ 

a. i ^ I <Lju-xjLla j >f d A \ A , \ 1 1 Lr- l_ S_A 1 lVj calories 

uaaSja j-Aj ^roughage CjLLLuJI ciL-JI L_ 0 ^c>L-aS 

VI (. LajjlxLi^L <ajjLj LaLuJI LLcrVL Sajax iij_s_A ^a_ILaa 

L>*-^e 1^^ (j^ljl- 0 < sj —^ j-^ L'—aJLjLLjJI li 
parsnip JJ^JI dJj ^-i Laa JSV-1 ^L^JLaLI CjLLljJI 

JS?L! i^JL-aJI jj_ LaII ^1 < _iLLal ^burdock 

.<a js a-\ ^ IjaIS L JS l^J ^ cjLLlII ^Laj 

jjjjiSL a^-s-a l —q J a> ol L^ljJ Uijj 

l^J L^- 2 [LaLla lS_^jjLaJI lI_i-uaVI jxisJ LjV-a 
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Jfflajallat 12/11 jij^i 31 oJbai 

gU€>loom 2015 j-lalxuj / 




<»)• 


<Lo»y3 oLuu 

♦♦ W ♦♦ 4 

cA2cA\ AAA\ 

. <A 1 qa 1 " A f\ \ 11 ' ~^ ; ^ jujA\ V^UW 1 ^ 1 ^ ^\\ A_xi^ju^\ 


R > 


^yA <JlJ Ua^_<_aj I Lj^UJl j X A .QJ ^ l^J 4 jAU. -Q < jSls bd_CUJ <J^J | 

.i^kJI L}UJ| 

[ N jj)^ 1 1 ‘S' 4_s_oU* (3^] S* *S .A> -_ d , *Jlc JjAj j 

cjA^j Jl\\ cdj— j-Ju-11 ^j£. e_a—USJI 1 ^ \S aj » LjljIjI <j| 

^_UJ ((.<_uljJI J_O l AWI ^yA <djJ^.| <* xA \ J^_^ CJJ) A^jll 

j)xA ^La-i-%. c_a_US ^_U Ca^*-^ £j as <jLa <<jjlJaJJ Jjlj _<_u 

.LI_Jilll ^Jl ialxAlj . Lu^2j iulill ^_a Sj-o 60 ^Jl 50 <j._o 

2)1 jJJ <L_uljjJ AjjJ) A^ill Cj-&Cj-U <_ul ^ILa^-j-aJIJ I II c\ < nil 

■U vJ)J CjUj ^_S cdj Jill) -UUjI j \ A-OlLIj _SI jJlII 

i*—UVI < (Y) 3 _^jSjXI oL^jXI c j— o <1 \ jj^*C 11 4 \ a 1A 11 \ 

jjdsJLa <cllj £_oj .the big bang j-ttS-ll jL^Aj^I ^ idajill 

Slj) 1^-31 ^jl)) .AAjjIsJI 6J_& <jJLs_S 2xJ^J^3j V CA^UI _a 

^j-oJ .a> /--l < As clt *JU Jj_aj US ((< l^^ljuu-ul jl^\ \ \ 

. ^1 x Aall cj^-^-j- 1 jjUjS Uul_3 

^OUUJI ^1 puuil 

jIjAj . 6 JjJ^> 6 j—S-3 (JJ-lJ ^-11 CjI—jUJI 

^ jJ< 1908 ^.U ^ ^jIU.1 (^jJI < (r) j— 

L>° CjUajUaJI ,<Ja-tIu jjj" n. aVi^ Cj 

6 Uu! [IOWA <Ls_oU. _oj <Cxuj(jS .A .D> 


SOUND BYTES (*) 
LISTEN TO THE DATA (**) 

<c jlp.^l t_JLc. —i_uLi. oLojla _ o S s^j CxjU byte = bytes (^) 

.i_j j _cuL^JI L^JUu j j* <^>l jl*-o j_& bit d nil j f bits d n 8 (j_« 

‘ "' \1 1 '*\ U ' 1_J J .nidi 3 1 ^ 1J ‘j< . ^11 <LiJl_J <£,J n (JltAJ )l_JLa 

»ill jjLa ( jJjj l_o ^_Lc .j ... 1 j ( (cul_> 1024) cuLlUllj (cuL 1024) 

«. j»i/*>II 4 Jl1L <Laj^<-<s 013Lu»J Jill) ^1 jIa ^3 ol^l-> ITi <dl 



<^ J>\ a .S11 .L .R> ^ 111 Luj_S-i C 1 U 4 11 * Cj^— i Jl_ 

J) is~* (UlLc ^1 £-a JU-UJ j < (Jj) ^^.11 <J j _cuU. ji.U I 


a 41 - 




the microwaves (r) 
the Geiger counter (r) 


( Ljl3 U. <ACjJ) ^jlS ^lll ^Jl ^jjjLjJI ^.ios ^ ^_ajJ ^—aS-j 

‘ b'j- 0 jA“ ‘u“^ ^ cA f-^- 

. LjIjl^.1 j < l3U^| ^is_i 

<AjlS J IJ (jn JS \a <^)3l a nS 1 u^J 

Jj>j| CJJ)L^-U»o J cUjJ AcUju-uI <_ uiU 

jlUU )) CJJ <-oJI (jUJ .ijli. j JlC Lij < ' JI ^ 

. jSjjLj US <( 

LjJI Cj j) Lj^S W vxV) Jjloj Cj j) ^-31^Jl ^_aj 

ijj)^ <t acjUju_<jl^J f-U^aJI ^ lC '£^L ac3l <4_u_u-o_ulll IjjJI 
^_aj .6 Jj^. 1 ^Jl UbljJI ^_a ^jJa <j^jlLo Jjjlaj jii aaV>I1 ^a iajUU 
A <Aq 11 iUSjJ As-iUll Wind <ajI <As qII <jSj_U cj-^U 2008 ^Lc 
6jJ jj (^aJI ^ vK\sU JUJJ ^jxiLlAj (NASA) UuLj <bSjj-o^fl 

Cj-gU^ (JUJ.U ._o L^jI jlal dc CjUj_ ki^II 6 

<<jAj cuSJl> J-oxj j . 6U2iVI j S jAll ^_a c-j jj jlj <jSJ < UUj 

c> ^jlS_ x III^ ^ 4_S_cU. ^_a 1 \lc Cji_ujJUa Uaj) J-Aj 

<_i-^UJI ^juuij^l j.^. ^ \\l~T\ \ ^.La (iiuL^v <Aa _cjjuUjJI cjLjUjJI 

. ic .^auulla Cj I j-t-scj I ^Jl CjUjUiJI 6J-A (Jjj^JLI 

^_La <iil j_a jj-^o ^ja jiSI cjLjUJI cl_111 j 

(jcL^.Ull ^LjlLc jjlS a nS 1 1> d)U (jG^Ull ^jjuj 

cjLjUjJI Jjj^j (^1 : sonification a_lj j^rJl ^isJ ^ _ «_ujSil 

LJUj . CjJ) Jl Uo4j jl 6 jU (^ajJLJ ^jJI 

CjUjji UUjJI ^_Lc AjljLjjj_ cul 6jC3 <(jCS-H 2h° 

Cv x n d j_a) jla tUUtijSl ^_a ju-U ^_cl j_a j <-Uoj ^1 ^_a <ajlaU 
L_aUjjSI ^-U ccUaj xs*t \ 11 (j2s>^sJI 4 ^>.xAlj 


jL^SiAU 


.6CA sonification 4 aU J, Ab 

<C3Uj_t_cJI 1 A b 11 ^ijxxdl | ^tJLJ I 1 X^**> ^ I (jf\A J 

. CjljJ-^S 1 <LjLJL>jjiJl UjUx^i ^ JjJjaJi J^U. ^jA 


Is 1 Uo <JLJj_<_u AicUj O^U^J_OJ JU-AJi jC 

. 0 I 3 UJI laUj^Ll SjUaui SjJlCoJu 

ScjlsjJI cLIjSj << \ xiixMnll ^-LjJl ^ i_aUViSl ^3 
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t—1 1 A < joI 3 t^.JLUi JLiJsl 

J Ljla V 4JLjii Jc UlJ 1 t Lcalaj 

JL^JJ I_>lalJ laL&j <1_slLJI 

^_3 &JJ&J . cLoa _ co^Jlj 

yc. Sjac^. 4_ljl ^jja j —j < JaLLLI 

: JXCO-duJ I jlj_cal ^j_a£. I yA J.^.1 J 

—^Jl L^iiLc I jl—t 

^yA C IJ-L I C 1_!ca <JJ ~S. A <) jJkl I 






L 


jljlLljJl!I cLo 


J 


(0). 


'^j—3 lLU <c— aSjjJI 


._ 'k-.jf 

f / 


OJjXI 


Cj a^>I I c_jla £ I < c jjj 5L>J> JjJa 
^ J^iJI <(( (t) UA.^ <jl£» 

4aljJjj . cLajla-U fia aA CJ) 11 SjJJ ^ II laaj^. dilj 

LjjJI <1o^j ^£jJI m JVtall JUJI J<n^> Wind <jljIaA^II 

cLlJlC jA. I J Ja_a J-La LaJUL» f<JLjlUI 6j_a 11 jA» 4 ju-u-o_<JjJI 

J1 ^_a 44 100 _ojJJ (j-ojjJI 6Jj^>J Ljjj <cj _<-£sJI 

<JU_U JjLaa La <jlj .^£j_JajJI £_a__caJI j-a_tA Cj-<-£s iaata 

IjJ^ jUI Jj k'Xii \"\ I l^_jl_cu ^y& ^2-11 <_u| JjlII Cj\ _CuLuLlI ^y& 

■ Cj iS*i 11 ^yA Alj ^J^Jl£.L<_U I Jl\JS £C_JLcAI <L» JalAlll 
clj-*Laa ^LoJjlJI 4jLl3jJI CIj_uJOJI is j_& Cflaa JjJ 

<jJjU_uAJ|> £CJia| J^SJ . <JL LJjLO_JjJ| IjjJI ^_3 4a^ a 


LllcL -CuIaJ ^y& 1_!lIJ lS*i UL> 
i 0 i i it /\ I _L±JJ 


LS- 

3*3 

cljLJaVI (Jj»aLsj . L_ulj <Jl^jJ satellite JaI < a 

$ 

ls-^ 6-° Cac^I S .A^I 

I ^ I dLb — <£- J-AjuOlA Cj I J) A^s | I <Ji I Q IjjJ I 

Lo Loll OJj^. IJ <<J 1-uJI ^yA I fr±A 

(‘ ^ 01 I ^ Loju-uVI c- (-ij . <j <_uJ I dj ^jj^y I ^ Cj^ 

lt 3 137.5 JJjIi 5-^-^ <jj4 <_u^J)> _un a j11 

S jL^JI C <JlAj _<_uJ-ll <J|^jJI <—CJJ) X^s J << uljjl 

<Uj cal!) jajLLlI ^jl ^Jl 3LJ <-o^_o_A dlljufc (j^±l d)lj 

^ I ( j—c (j— 

J^.1 JjL) <1 ^ 1\^s. 11 x^a "S.11 CjIj (-0^1 O 

_ <-uj v* v 3 .j^.VIj £a^-!I 1 ^ is\x \ 

. Laclaj dJ 

^y£- CjI^LajJI ^ Ja!)) :<JuAji -cn^.11> J^jLj 

/^qIj-IloIjUI ^ 30 ^1 20 c/_> Lc ^1 ^1 a3 . 

i I Ci 1 A^sJ Lo j \C. 

| Luj < I ^1*^ ^ 1 \ i I (C-3t_o_ uj 151 (dJ^y'dLQ 

.bits dll* :>_ s(^) 

neurotransmitters (Y) 
helium ions (r) 
revelation (i) 
the Advanced Composition Explorer (o) 
.oUliC :jl ^parameters (n) 


Row CONNOW 

. C^-ijVa Cijiui j"^\ M. n ^ q£- 


^ i Jl^jJ I ^yA 4 ^ IaJ (C^l 1 ^ 11 

!iiu» OjX/N ^J| 2 J 1 ^j-O <J_CUJ>0 cl^ljLi (Jj^- 

j^L-uxXLj SjLq bits ^oLi^ jvl \U i^\ ^yA <« !>j\\ i > 
.c-a^j^JI oUU Ujj.au J^LL probes 

la I y^^yA dh^] <<-JLU5 .B> <_d ^JLc J__^JLSUlJ 

^Usd f^lLLSjial_ ojI JsIaLII iWi_<_UJ (J^ [*~jl x^sC-^1 

yA yj _cal <JULCtfaaJI cl j! _<-^^fl cLujill _<-JI 

J-c^j-a^J^I ^.llalll IdA diljLOJj .(_£j^.^l ^LajJI ^Ij^^ ^_k>a ^ 

^cjj ^^La£. dL_ula j-&j <neurons olj^ n II y\A cij^a-o 

j_a ^ 4 JI ij-c^^ll Ij _&j . the calyx of Held j I \ 2 ) jajlS 

clj-sla ^JJ <-uj_c^JI cU.^11 

Jjl^-1 ^jxil^JI (j-llsd <dJJj-i .<LjljlcOJl 1 I LiLkJI ial_COJ 

^J . 4 jljIjlII 6j-a 800 — £ \ _csjJI (J_caj — ^^4 1 U 

^ V A^a II JLcOJ^fl I J ^ JjLG dl jt_CCLoil (jxuj <Jjlcil 

cLsill^^fl &J_A << I i^^.11 » :<cj _a_co> Jjj caJI 

^jl \ <(j-\-aJI yc. <uaAJI di IjAaJ.I dd (3_ 

«. <Jj) ^ uit 1 fli-iVifo 

j-a2a_i ^ji << loL^JI cLsl wll y o cj) < 11 jjJ^jJ 

Lots <a_caI j <UljLcaJI ia_ca^fl d \lV\ll ^- 1 ^- ^LoiaJI 

I j) is~* \. \ y Ij c^j^-1 £jLdjl (^1 jl < gamma 

6JJ& £ A A ^ La f< 3 j_ca ^-2 jJcJta j I JJjJ Jil I ^ h A a I_Jj_c^s 

.^j_cajJI cccaJI (jLLd ad dV\ll 

Ajla COJ jJLJJ lj ^1 pIJ j ^jJlII 4 3 j_s_a ^_S 4 cj 2 cJI J alaj 

_ca LcJ-S . f-LalaJI 


^ (J^ “ —^J1> ( 

dllj 4 \\x s jj Lac j_sljJI ^s ijlj <ujJ jla jaJ <2012 ^Lc y 
jlj-a ^J_a CrvLj <jjj1jj .R> <>LcAjJI ^LjJlS ^sJlc 4 Jjloj . Cj x^> 11 
.<jjlcaU1> ^1 ^UJI claLjJI ^JJ JJ jll ^4JI [jjljjl 
c^' cl-caLujJI ^_S ^jjlJJjlILj < j < <1 Jj> I Ja La J \ C- <^jUj 

Wind 4 jlj 1 A^ajJI 4alj-ll y^A (^j- 2 cI Oj^-CcI L^ll^jca 

_cola 4_uj£ 4 J^Lc JJ^J < Lg_coJa 4aucajJI 6jljJI 

<jja caU l> c_jLa jJc^j LujJa 6j-a Jl (_ 5 ^ • < J‘^ caU|> 

4_slal ^_3 I_Lsj^s. la ILsI_caa < ( jxi5L>j> J- 2 cj <(( jaj I)) Cj_<-^ 

yLj\\ ^J — 11 (j 11 OLi^l — 4 \ \ a a 4aj ^ a Via cLaJccaa^. 

c^' < C Lsja I y _SJa ^j| j_A cVLojl^.VI J^c Ij . 4a_ c<jlo-c<i1 I 


L^jljILs yA \ <Aa \ Jatxa <^ a <ijJaaa 11 JL^-ll -LajUa-y Jj^. t alh 
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1 \ 1c. ijj A^i^.11 a t la aAIjj Lljll ^j-° J-»G*_II dlLifcj 
IjlKjl ^-S (jJJL^.LJI U_J Jj3j . CJJ),X^I djLLjJI (J_i^^Gj 

La^JLJLAjJ 4-JLillaj .Kill L^UJI CjLlJl£. ^_Lc 4jU>J) A^ill j_ uLlL 

^Glj-O^fl i^"\ ^ 1 <^Lj| <_OJl 1_x_uJI L^LSJI (j-° 

jJI (jGjjll (j^aJS djlc^G. 

<j-a ^-clSjJI ^.^Lc^fl C^juLJ lL-uI ,R> (JjAjj 

Gj^Giil <iLaiL A-r^ill ^Italll ^3)) : [(3'^ Ui< 4a_aLa* 

(jGjji.1 ^j-o 4cj-A_ll jG.1 fjfi _a I J_^. 4_L»jJa jlkuVl SjjlS _ & 

.((^£j^.l Sj-a l^Gjlclj 1 1 \ 1 ~G dilj Ja_»j < j u All t$JL-ujlj 

,L^JI -t-GLi.l j _&j <<J J_L<aj £_a J(jl_ uGlII c-Lj! ^_3j 

ojkrw [Central Lancashire ia_cL^ ^] .G> AJGLGlII 

LiUJI i m 4 *>g 1 a i \ 1 1 <Lu2lll Ji j S q <^xi 

. ^.jj) a^i ^.Ug ^1 <jljILjj_<_uJI 

t^xirwJ <5 jlLl3l1I 6J_A (Jjl^3Lj Ljjl Gll)> : < ( jxtLilml> JjjGJ 

(_V \ jJa. 11 SjLl£. jl _ijJsl 4_3^C ^-3 La _<_L dlliA 

dGl^ I jj La JJ-Ga ^iJI CjLLuJI £-JLOjaJI ji.La| ^jGjjGj _all 

(( .<LojlLcu j I 3jljILj_cu L^liaJI 

diGa jjjJlUI 4a_Jul JajJ_<_G_i ^jG)l ^lc. ^ lS*i\ is^ \1 ^^3_> 

c-jxAll GalL ^alLa ^.lc L^iLA ^_lc ^Ij_o_zaJ! 

^4^4 d 0 1 4 1 1 oLujJ^Jl^ . ^JL^jJ 1 4 M ^ 1 1 ^ Q 1 " 4 1 4 4j<N I I j 40 a. 4 4 

^j-C 6Jjolll oLjJ^ill ^)JL3LJ fd_sJjL^-C 

Lh° ^LlII jjlULI c- j)A^ll ^1 ^ LlLj .<1 IjlsJI 




^sl^j <j| jl ^LJj <Lo^_a^JI JJjla 

27 uji^LLj 4-ul A^^ll <1_^J>ail <jlL-^^I CjLLljJI ^_a (_^Laj 

J>^ 


-Jill jX J 


j j—^ I—^ 

. 6 jL^l^ L&^J)^k,r> 

^Jlc] .E> L5 _l£. Ij-A <il_<jjlcuil1> c j2a.^j£.j 

<Ji_COJ ^j| dljjl (^jJI [(jl^_2 ulLlo <L*_cL^. £ja ^L-OlsJI ^LjJlS 

c^— C > 1 C > 1 

^Lj . ((jxua LujJI 1 -zLLj <Ji_ ljjuuJjJI 


L5^ ^ Jjj-i j_^ IJ ioiLua ^LLlc ^_<a ^ <_s_sj_<_u 

LJ^^LiJ J ^<Jl^JI j|^ ( JXLAjJu11 4_I 

^ _ 4 ««jUm 11 JUJsl iajLA Cj _caJj .coronal holes iJLgJI 

CjLa_i _ i ajl^JJ ^c_o _ (_oj diljJ <<^L5L L*_c 6i, \X a <^LjJl 6J-A ^_a 

<Ll^.L ^j_o <<i_ IjlLjJI ^“LjJI j -^>^1 _ tjjL * oiLsVL 

<Lju-a\lV\a a CjVL^-o ^_Lc ^^jLaG 4 jji^ ^ | ^JaLua ^j«<a ^jG 

.<il5S i 

4_u—<-ojj 4 <_s_Gj_U 6jlj^aJI CjL^jJ CjI J j—LL lLI 6J-&J 
^-c d>1^3 J>^ —aj < 1 ^ ^ 1 \ r> \ .aliaJI u.\.i>^-t 1 


J (jJs JIJJ . 1 JJ-^G <_0 _A-OlJ 

CjLu-OlJ I 4 J <^)Uaj_call CjVL^. ^_a 4 \* \ \io j \C CjliG Jj-J ^j-° 

4->j ill CjL^L1^.VI 6 J-A ^j^-1 4_ijLLll CjLlGj^jJI <_aJjG^o 

I j| La JaJ^GJ 6 ^jGJIj g-ll-G L^L <<AjlaL 

.V ^.1 <Lo. iL i< LUiJl dul^ 

<->j <ti \I 1 . Jj^GlJL ^-<a call ^Luala .1 < 2 jJIJ 

j < jl^laVIj iaLuVI 1 —sl_it.^l ^ i vL> _<-£u <JijJ-<a 

(Jj la_o <J^jL> La I J_A <(( 1 ^ \lc lGjjGJ 1 ^_S tjfr jJI ^j_o J-aGl 2 I 

DANTE ^J^a jLsju-uj-oj ^JiLjjLa] < I j LlJu-uJlS .D> < ( jxlLlG-cuI> 
6 jlj|j *Lljl> IjlK-jL I 4 _S^LljI J-&J 

'. < 1^ La_CUjLa> 0 4 ^ . [ a. 4 jjt 4 1 1 ^ i ** 4 1 1 d ..<1 1 <jJLc l ** 4 1 ^ 4 < 7« 

^jJI jxAll j JL ^a ^jl 1 ^ \ V <(JIjlLI J n a 0 » 

jjlG ^1 j_jLulj_uj tdjuLJI ^_a 60 j I 30 ^jGuajj 

((. d_u LJ I ^_a 60 j I 30 ^jl^_j cjj lj j 4/1^ 

cjLLJI Jji j)^.31 <ljLu_ui \a> < ( jxlLulL_uI> ^jjLG LaJ 

AN UNHEALTHY NOISE (*) 
Raman spectroscopy (>) 


GjjLJl ^IsLlII ^-aLaj-oJ Lua ^>^1 4 ju_oJl» 1^-jLj^jl\J1 ^-Jlcl^> 
iijj La_Aj^Laj|j <jjwn^ll >j j-Gu <2012 ^.Ic 

t\\e AstYop\\N/Aca\ ^owma\ A^Ak\\ 5_L^o ^ d.ydc 

J*Aal dul^ cjLjjI cjli^LlG.VI (jl ^^-3 Jjl—cG 

1jlS 1 j . d_Lj_u_o_GJI LjJI ^julGlLI d_G^Ia 

<4ju_uLGJI \A xYnll Si Jl Ja-o jLJI &J-& J--G ^j| 

^“LjJI J^il J->^GJI j Ait^^l CjLjjI <_i <_G 

‘'—^ Cx£i 0 1 u *^ n J ^ <3 

(Jii—iJaJI (jji I klla-o i Vw^> 

JjIJ _(-oil ^)JlC CjVL-^jVI (JjlLjG 4_i_uijjaJJLlI 1 <.^>^1 is*i A 1 

. d 0 1 4 A ^ jL 4 

<oLLuJI ^LGu-u^I JliLk iaA3» 

d_G^la ^ I (j_o ^_L. I A _3J_> Sjl_<J<22I j(jL ..U^irGa dl_ \\ ^ \ 

4_al_ u’i^ xnl Sj\x^iall GLa^Jl Laj 4_GLu-GLj 

<3-° ^ -oj-^l (5^VI — gJI ol^ 

Lu <4 ju_u 11 ui \ ^jxlaxjulII laLJuJ I 

Sj,uu,AcaJI CjL^-VCJI < sunspots 3 4 i n <4 li'l 11 jJllJI Jd£: dllj 

pLJaJI jGu j_!Gl dli oI_cLgIj <solar (lares 

. Lolc 20 ^Jl 19 ^j- 0 ‘Jj_kd dal^La LLt^l GLG Sjjj_II ^j| 

SJjjl 4j_uljjJ I JjlLgJI J) \\]n"s J^J)) !<^GjV> 

4_»_ojLlGII 4ji_lujloGjlII 6 j(jdJL L^Jl3^Lcj (J^L^fl 4_i _<-u-Q-GJ 1 

((. La Lc 11 S^ G a <il I 


(*) 
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((.<1jIaa1! jxiLcuI dlll-A j m \ U I jJj <oljj-ia dbjJ 

J£.l_ coj (j| s Ij^.j_g 0>=xjJI 6l_A (js^iX \ £\$-* _du 

Jju-cu ^-Lcj . ilj)A.^ll ijllll ioJLS ^-Lc ^j xA 11 isoJ_col ^_Lc 

c_Slijl3l!I dljJ-coll 4 xLu-aJl it_cu^M 0^-Ay>_cal <J_j j ~xl ^1 <<JIjl1I 


jll c QjlU-11 £ja dl_ll £-0 <Oj-co ^_II 

4 -ojJ_ojJIj illLj_ ojJI LildxJI dA-* oliili^.VI (j/\ _jlI _ill 

jaJ <ll <j.<il jm_cul> <JjOj . 6j_i^xo ol^$-c^l ^Jl 


.ULLI A. i 4 ^ 4 


i^l C> 


.iTunes jljla j-Aj <Afro-Cuban iu 

^x^l ^kjLjl ^xj^ d>_a (EX Hydrae ^j_^JJI dx 9 _ j 


J^li fj—A 


L^llx-l! ^dj-U^-ll L-SlJlLlII ( j \-1 oll^ll^l Jj^Xj ^LlKoL L^.lH_> 

d)I 1 \ \\ a \ i Q & jl » : <jl\J < id ILj _coi I j <ud*nl I 

((. Jjl^. A Vi \ oLsill^VI <sl-& > 

(L±Az 150 j-2xl ^_lj ^lj_c<a L_sJ-a 300 jxjj3 <j1 11 J^Llj 


x 


did ^xl £_C < c/\ ^k a <JLi jLikJ Jajdj-a I 

jXjO < jA* 01 1 xA* \ Jj ^jLo^XjJI jXJ^kJ Lojljljj . 

<0 xA<01 ^_2 L^JlaJjj <4 ^jj-cu d>a IdW jA ) )^1 xxjlll 

iuJu^M N ' A ^JjlS ^j_o Lfl Lyx a < u C^J^ 1 < ' i ^ u<l <julA ^-l-C. 

illc dj-odixlcul j . I_ cuIj ill£jJ ^_sll!l Chandra iyia_cJI 

Luj 11 1 L^x L^lj ijj <<ai.^ <<jLj ,w> <avUJI ^IjJjl^JI 
i»_ llVI <^IU cjLj3-j jlll xSonify jOuaXI 

(jAa.J (^1^) .CLiJ)^L ljui cull 

CiLaiLc. <jljlA ^-l-C ic^jiadl CjL^LjuJI 6JJ& ^y&JL J i^i 1 

^cld-sl ,U^\ t 4 ju-VjJI 6jJl^ CjL<iiLs-JI Cul^j .4 jlAj_ 

Usjj Lu^jJI j ijuj^-jj^VI w <ijll ,_v.-x jj clave LusjlII 

<<j^ljjjjlxii .v> ^UVI jll ^J^il di^lj .bossanova 

t—G lSj < l^_i J £j^-S-ll 6dA tf- LoJjlJI J^.1 jxC J AJ 

x_sJj)-o UsL_u ^^JU-UJ-O <JLXJu-<jJI i*_dj^fl 

I jLald ^-UaJI d>^ J-»wi»-llj d)l ^3lc-l <blues jj) 1 1 

i*_dj^l d)-^ 6J-OJ_call CjLoJLjJI £ya ^L^llix.o (J___cu^Lcu ^ 

bass LloLj <^Ld ^ u^j (^d-ll l3*J 

.X-ray Rydia (j«S\ ^juuiT\ » :Sfj 

L5 ^kJI J-ojl^JsI ^-S is-calj <JULS_ca Cj^xjlc^Ij 


il> J Li-Sj(j . v aJju^-o rc.J_coll 41 \C- L^-lo ^_jlLa_i j 


^90 


£ djllxsJI (j\A _sJI d> jLjLO -^ d>° ^ L_xL=l ^ I d)_Xaj 

I jxjl jlJ . ^-JL2x-c^ _CUJ 0-2 jJ I dh^ ill) 

Oej . xhsll JjJI ^311 2014/6 J $. xhll ^ dUo 

<11 < ( jxl 1 xjlLcuI> ij <d)j(jyjJLl iljJ-o ^_s ^ 5 -*-^_cojJI ^IjJlII 

ixS-OucaJI c-ll Jo*21 J1. \1 %L ^JjJI ^JjaII j-2jxlc dxj) Ac. ^_2 

.^LJa^l oIjLl£. 

J_^_s d)l d )^ s cJjbn^l I d)l I ^ I < 0 ii\\ UjuiI> J Sis s j 

0) ix ^|j ij jJlj 01_Ja^fl ^JslSjJ <ol \l asJI ilj2. ^Jl <1_is^yLi 

dl I jll£ 111 I_o Jj_ 2 x <^l jyJI ^1_ill isyj_cu feedback 

1 Aa \ d)^ 111 \~a jl ijlllaj-caJI L^UJI I J)' _cul 

^j-LlLxJI JjlLxIJL ^xLUI ^JLJLJLi <dUl ^UxlJj .ld^y.J -0 (Jlj- 1 ^ 

d)l ^ \s s dill j .oLlLosJI iljl: ^_2 <jljj <111 j-c£ 2 > ^xl <ic.j _ coj 

qL^jlU <oLosl jLl^kl JaAS dc (j^-l 6^Modxi < (J 11 ^_ cjjI> 

<cj_co^ 1 ^J-c^^fl t, 2 jl1x 1I ixc^llx JlLs^X-lJ OJ) a^>II J-jIUj 

.icLcaJu-a-c (Jl 9^ ^1 J-c^^l djJ^1 Ldu I Loll J 

olAasJI dh° Lc jl ol^ 111)) :<^jxdyjuc_-cul> 1 2 \ a A 

Ol_Loll dA^j-ll ll-A Oj-dx d-)jl V dllj-2 <<ldJI idle. <cl^xI j_yJI 

dd)lj3 (^-le. Jj_colxJI Idyx —s a^II d>^j • idyll 1 ^^-2 j-al—<-allj 


^lll ^-1| <y calllj -cujll dlLj <d)fj^-l ^Lcde. d^J ldj-y> -lal IcxJI dill £-AJ <11 Lai jJLe. SjI cu^fl (Jajx d^ 

d)-a ijr^ ols^ll^.'2l d) jLjL °! <ds 2 II iNd-ll oil ollLuJI 

oLda^l Ul^xl ^3JI cdljLl-x^l d>^J (( - Li^Ladl jl <^cal^fl 

. Vjla-A lljljl OjL-^ 1 sonifiers CjUujOI J\ Jl 


^de. ollLudl ^d^klll d>° ^d^® • < J‘^ L cu^J l> 

d)l dV)Sj <l| ((.^Lal-cuVI (jxillJI dh° d-^jll —Sdj 

dyi ^^^11 Id-A)) . !d->d-~x. oil I_Lol^l ^Jl (^djJi_cu ^Lojccu^I 

<<^jdl ccil|> J[y2jj .((<La£.llj IjJlcOl^ phs n OJ-coJI 

■ ((. J^xJI jlll n I) - * - ! LT^ ^‘^‘Ij 

SOUND VS. SIGHT (*) 

.<L< n^C. ibSlj-a :jl (^) 


- SjiyicuUJ ^cxl j-3 - 

Assisted Differentiated Stem Cell Classification in Infrared Spectroscopy Using 
Auditory Feedback. Domenico Vicinanza et al. Presented at the 2014 International 
Conference on Auditory Display, June 23, 2014. 

The Bird’s Ear View of Space Physics: Audification as a Tool for the Spectral 
Analysis of Time Series Data. Robert L. Alexander et al. in Journal of Geophysical 
Research: Space Physics, Vol. 119, No. 7, pages 5259-5271 ; July 2014. 


Scientific American, March 2015 


{ * Jdlid O 1 

*^“1^"* ‘L £j *^dl ^-I^jlII Is. <llj) is~i 11 dd ^ 0 

oLlj) a^)IL> dxj)t ii\ l|> <<^jxdydLcul> 
^1_A iijyxl ^ Ic, dydl^LJI lilc^xJ Jluul iLaLcoJU :icoJLJj 4 d^C- 
:<jdlcu^Jl> JL^jj .ollLudl i^lodiiLcul loOxJI <ljjlaJ| 
0^1 n a\ s dx>laL^-o dh^ ( Ly-d_» Loj ill 0^*21 4_cujdll d>° Uo)) 

.((iy^ll jJI ijdljLjJI jxj_ ccjJIj id 1 \dl plUlxill Jjlc 4_>j t^\ 

iljjt_o <jjJ dx9^ ‘ 11 Ic* U a7) ^cjlcOlJ d)l Lyj)) !c_LlcOlJj 

^xj cujJI 6l-A iid d>^ <^dlj <syntex J-o^JI dun 

■Ua aAI Lq j\c <11 dA^- f^i^l dll ^klil dh° It^lj <_dLuJI 

I <lll JjV ollLuJI ^Jl ^JlcojJ JjLa-cll jj 


(2015) 12/11 f^\ 
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«giuLjgiJlg JUjgJ» 

• c c 

«axlaJli9 6lj-oJI)>\J.al\Ja> 
j_cu>g \gjjjloJI aJlojJ 

i L# ic. lidlill ^L*ll ***« 3 -uauu ^fl)) 

SLpJI u* *1^1 jjj —tiuj jij** 

1 J_^lj <_oja) SJliJl^ CiVLoj ^yux^ ^e-lxa—cuj <<LljLjjaJ1 

C)ljJLQ_c CjLl^C Cilllc ^jJJJXZsA (jjj-i eA^H 6j-JaC L^Jlo 

. i hU <_1jJ|J Lj^J-cu <^LlJ a^IjaJI < 

jX_&l CA <jl 

jAi ‘fjbl I JL^c ^ Sljll L5— 

<J^.I ^j-a)) ^JjjJl (J-a^4 

(J^.1 ^y> j-Ulil 1998 ^Lc ^a ^jjj-cuG ^111 1*II ^a Sljll 

<J ^_Aj < ^jlaJ I (J1 ^_a ^A 6 l^)-aJJ <J < Aq I JAal Jj—^ j 

. JUxjJI <a1c JljAf 

3j-oll I (JLjjJ ^tc J_c (J^Li <^_oLjjl 11 ll_& 7 >Cj 

^jA-Cj-t^xU. 1 (J^cIaJI ^A £c_ill ^-lc C^La-^LxJI (jJ,® ^-»j-*Jl 

<aL_Ix 1 ^cljAl Ca^jJL VjdL Lai> ‘ A-S-ll oLoJLc W C\ \ 

— t - u -° cM o-° LT^i 

((. Lr AJI JUJLl 

(Jj^. oLa j l x lI C>j_o ^^-tc (Jj) <^11j oLlkJI ^4 JAjJ 

www.fwis.fr -j JL^Afl ^jj £_*L^1 11* 

. 201 6/4/18 ioLlkJI a. \. \ I ACj_a 

JLj^J Zc. j^>q jl jaAcuI ^.nnjll 6JA j_ol^j :The L'Oreal Foundation (*) 

(j-a < '-GUa-M < lc! H <A<alL ^.1 Jjll lc. cuAi 

.^Jla^JIj <Llo 1»JI ol^A-ll 

___ —F 


(2 s\a-> \\ 'i-alG 

<-Cjlj-Sl <j_a JjA j^.1 £_a \q jxj_Cj 

J IJJA JaLsJI ^)L_ojVI <_cLo_^A .<JJjJI-a 

^ 3^ a (j-a] <j<: * _<-u ,C> (_j niM iC jjAj ^Li-^l 

f- LjljJ Jl_S_aJl ^y& J-»J-LI <[(jj_ll _ SJLJlLJI 

J_CuuJI jIjA I La_J <JjlLa < l ^ \lc. JaLa^JIj 

jljil Jj-^>J ^jU <dilj ^j-a jAjJI ^ —^jA 

. £_jj_c<jl!I ^j^^bALuJI is~ij-i jsJ iyC\ vj^. H j CuuJI 

^jJI jl J £.1 ^saLjlI t —i SjJua^M <JjLa-IIj 


ClAjlU j^JjjA_cuSl <Jl_aLA ^j-a] <^L^JlA .Th> LaIj^x.1 

^j_a CjIj-AaJI jLoC | ,.\ v.\dU JJ <Ju-u^a jLoC I JvJ^l Ia^L 

CjJjLal ^jLcujVI dlj-Sl J JjLljJI ^aI j_a 

^jGlC j)^^.l I I ^ j till I Cl \ ^ JAA . L_<_u jj I Llj Li ljj I 


JjlS dUj j ( Lu^Aj <lcu 5400 ^yJI 2600 SA SjUJI LAjI ,f, - 
.cAa 5lu-u 39000 Jja La Lll^l ^j^jJlljdjLLllI ^IajLaI 
c> j^l dljl Lxjj SjIaJI ^A Ca^fl jLJI dljlxtilll IcAj 

jljAl lljJI JjJLaI Cxjoj j| .ly\lcj^^ll ^jljlll CjAjJI 

LlLu_UJ ^J>j)' I LlAJjaI ^^)Ll. ^jJjuuJJLJ ^]/jJLiJI J A Vi 01 

— ^JLjJjLlIII LjJI <lil ^A 2.1 - 1.5 5 ju_oj V^c Jaj V La 

jljAl j ImJIIjJ^LJI _J 5ji cal^Jl CjVL-olVl 5^jI 


JJLJ ^j\l.<.uJI ^_a CjIj_CulsJ Ll^Jj-uuI ^jA.I vj^. 11 j a-aV ill 

. LlAjjaI ^jLL jLijIlVL SjJL^Vl <Cj-a^J.) Cj I J-» ^jl 

<cLa^. ^jA J -La^l jL^.VI ^jl ^jA_1 _3U _ jLAJJ 


J_lIuJI <cLo--^J 1 JJC jJU-a2)^1 CAjJLjJ^LJI 

<l/»jJlljdjLjJl ^1 ^j| ja ( 2x 3—^ c' L)^ 0 ^ 

JAjju j !, ^Ull^ ^ ^ ^_lc <jloj^JL <l_aU=l1I 5_jL^1 ^_A 

JAA < I C2x. jldcU 1 ImJLj^LJI ^jl)) <jJLiljA> 

La-a jX^_i 1 jkll^l j ^j_ 2 x. I J^LL_a I j_a JA ^jxil j| dljLi ^ 

S <JL^J! Cil_Ijlill £-JLA^. JC_Jl^llA . A^I^AjI _11 (^Jl 

jX^l I ^Jl Sjjj A^xlL J_i uuU *2 I CAJ)) j ^A^iiJ <(( 1 a^I^AjL 

i \\ \ 11 V^jjU jJLC jl I_ iaLaj ^J^lc jl & LljlCI 1 

-LlAA jju-Vjl> Laj)j 


.^1 IjiVI d-® ^ oln^l C _ S J^JI JA»JI = gene pool oln^ll (\) 


- $j|jl<-AjMI ^xlJ^3 - 

Brain Development after Birth Differs between Neanderthals and Modern Humans. 

Phillip Gunz et al. in Current Biology, Vol. 20, No. 21, pages R921-R922; November 9,2010. 

Impossible Neanderthals? Making String, Throwing Projectiles and Catching Small 
Game during Marine Isotope Stage 4 (Abri du Maras, France). Bruce L. Hardy et al. in 
Quaternary Science Reviews, Vol. 82, pages 23-40; December 15, 2013. 

A Rock Engraving Made by Neanderthals in Gibraltar. Joaquin Rodriguez-Vidal et al. in 
Proceedings of the National Academy of the Sciences USA, Vol. 111, No. 37, 
pages 13,301-13,306; September 16, 2014. 


Scientific American, February 2015 
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^jJjdl 2A^jy cJL-uS 


2015 


. ^4t<~\UjiSj — jjlxJ! j*&J) <-llxa J£ jl^ic. jL-uj ^.aA*>j <(31 jJLa-ll) 2015 ^.Ic. 

. ^ “j\ 1c” <_cJ^j ^_L>jjuJ1 (t Jl” JLo^l ja_» IaA>| LuLjAJJ aSIj^a ^lijl 


i*ij-iiu ^1 oVUIl cJLii^JI I jjfc ^ j 
jaxA LuLiAJj oVliil 6 j_is i_i r>_p 'Ll ssj 


*La>4 

4_alx 

0 i^jL^JI jxlx 

4-3 4-3 

4-^ldx-ul 

(j^SJI jjit 


4-3j-u^-^ 



4x1x3 


dLxxJI jxlx 

jJijJI J^ioj 

jxaLx^l f-lx 
c>yi 

joiilll jxJx 

jxLdl 

Olxudbj 

,_jU.Ua jjij 

d t< t\l< d 1 11 ^ 

4xx^X ^, j_lx 

^■ijj 

4blxa 

Li3XjJ ^-3JjXil 

CjLdlxjJI jaJx 

JJi 

jlJxxJI djlcu jdx 
4_xuoJI 

ja-llxlll j-3^l3 

2015 udaJI J-Xx-ux jx joLx jjijia 

4d-L3 

1 1 -\ jlj 1 > 


(62 - 10/9) 

jxjiXI J4KJI £-xL-ua • 

(51 - 6/5) 
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The Whole Universe Catalog 

By Stephen Ornes 

There exists a mathematical proof 
of a theorem so all-embracing and 
complex that only a handful of aging 
mathematicians actually understand it. 
They are racing the clock to pass along 
their secrets to a new generation. 


PUBLIC HEALTH 

Ebola War 

By Helen Branswell 


Africa’s crisis has jump-started efforts to 
develop critically needed vaccines and 
treatments. 
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SUSTAINABILITY 

Fishing for Billions 

By Erik Vance 


Bold scientists are trying to save the planet’s oceans by 
reinventing Chinese aquaculture. 



SPECIAL REPORT 

FUTURE OF MEDICINE 2015 

Small Wonders 

Nanomedicine is healing people now and promises more in the future. 

Cancer Drugs Hit Their Mark 

By Dina Fine Maron 

Tiny vehicles deliver more medication to tumors and reduce nasty 
side effects. 

Also: Spheres that detect dangerous DNA 

A Smarter Bandage 

By Mark Pepiow 

New materials will cover wounds, alert doctors and dispense drugs. 
Also: Implants that monitor the heart 

Launch the Nanobots! 

By Larry Greenemeier 

Remote-controlled drug therapy is coming. 



TECHNOLOGY 
Birth of a Rocket 

By David H. Freedman 


To some, nasa’s Space Launch System is a gigantic piece 
of congressional pork. It may also be our best shot at 
getting humans to Mars. 
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EVOLUTION 
From Wolf to Dog 

By Virginia Moreli 


New controversy swirls around the question of how 
dogs became our pets. 
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Call for 

participation in the 
AAAS-TWAS 
Summer Course 
on 

“Science and Diplomacy” 


The course is organized by 
the American Association for 
the Advancement of Science 
(AAAS) and The World 
Academy of Science for the 
advancement of science in the 
developing countries (TWAS). 
This course aims to expose 
participants to some key 
concepts on the interactions 
between the scientific and 
policy-making communities. 
The course will also explore 
contemporary international 
policy issues relating to: 

science, technology, 
environment and health. 

The AAAS-TWAS Course 
on Science and Diplomacy 
will be held: 

from 11 to 16 July 2016 
in Trieste, Italy. 

Application deadline is: 

4 March 2016 

Successful candidates 
will be contacted before 
the end of March. 

For more information and 
to download the application 
form, please visit: 

http://twas.Org/node/11557 

For any queries, please 
contact: 

sciencediplomacy@twas.org 
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